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National  Board  op  Health, 

Washington,  D.  ft,  January  1, 1881. 
Hon.  John  Sherman, 

Secretary  of  the  Treasury : 

Sm :  The  National  Board  of  Health,  in  making  its  second  annual 
report,  feels  that  it  has  a  right  to  congratulate  the  country  upon  the 
general  results  of  its  labors  since  it  went  into  operation  in  April,  1879. 
These  results,  as  will  be  more  particularly  shown  in  the  sequel,  have 
reference  either  to  the  investigation  of  the  causes  of  disease  by  means 
of  scientific  experiments  and  by  sanitary  surveys  of  places  more  than 
usually  unhealthy,  or  likely  to  become  so,  or  to  measures  which  have 
for  their  end  the  prevention  of  the  introduction  of  contagious  and  infec- 
tious diseases  into  the  United  States  from  foreign  countries,  or  from 
one  State  into  another. 

It  is  hoped  that  before  many  years  have  passed  the  people  will  have 
become  so  educated  to  the  idea  of  public  sanitation  that  not  only  every 
State  and  Territory  but  every  township  will  have  its  own  board  of 
health,  in  the  assured  conviction  that  it  is  far  better  to  provide  for  the 
prevention  than  for  the  cure  of  disease,  especially  for  those  pestilential 
diseases  of  indigenous  and  local  origin,  for  which,  in  all  probability,  a 
preventive  remedy  may  be  found  in  carefid  and  habitual  attention  to 
local  sanitation,  while  other  machinery  must  be  invoked  to  deal  with 
those  more  pervasive  pestilences  which,  introduced  from  abroad  as  an 
incident  of  commerce,  may  overrun  and  devastate  vast  territories,  and 
which,  in  order  to  be  checked,  require  the  intervention  of  the  strong 
arm  of  the  general  government  in  the  exercise  of  its  powers  to  regulate 
commerce  with  foreign  countries  and  between  the  several  States.  Of 
these  two  functions  of  the  National  Board  of  Health,  as  determined 
respectively  by  the  constituting  act  approved  March  3,  1879,  and  by 
the  act  to  "prevent  the  introduction  of  contagious  and  infectious  dis- 
eases into  the  United  States,"  approved  June  2,  1879?  the  former  is 
recommended  to  the  support  of  the  national  legislature  tor  the  two-fold 
reason  that  the  resulting  benefits  will  not  be  the  exclusive  possession 
of  any  one  section  of  the  country,  but  will  apply  equally  to  all,  and  that 
the  cost  of  conducting  such  investigations  is  beyond  the  means  of  pri- 
vate individuals  or  the  separate  States. 

In  this  connection  it  is  pertinent  to  allude  to  the  great  impulse  given 
to  the  progress  of  preventive  medicine  by  thd  special  scientific  investi- 
gations conducted  by  experts  appointed  for  the  purpose  by  the  local 

*  This  is  for  the  fourth  quarter  of  1880,  and  includes  a  summary  of  the  operation* 
of  the  Board  for  the  year  ending  December  31, 1880. 
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government  board  of  England,  and  published  in  connection  with  the 
reports  of  the  medical  officer  of  the  Privy  Council.  In  regard  to  the 
value  of  these  scientific  investigations  in  their  relation  to  the  increase 
of  our  resources  for  the  prevention  and  cure  of  disease,  there  can  be  but 
one  opinion  among  those  who  are  competent  to  judge.  One  of  the  most 
notable  and  beneficent  improvements  in  modern  surgery,  the  practice 
of  the  antiseptic  treatment  of  wounds,  is  believed  to  have  reduced  the 
mortality  of  many  of  the  graver  surgical  operations  by  at  least  50  per 
cent. ;  and  this  remarkable  result  which,  with  equal  truth,  may  be 
affirmed  with  respect  to  the  death-rate  of  accidental  wounds,  is  justly 
accredited  to  the  investigations  of  a  few  zealous  votaries  of  science  on 
the  life-history  of  certain  microscopic  organises,  investigations  which, 
when  first  undertaken,  were  seemingly  as  remote  from  any  probability 
of  being  immediately  applicable  to  purposes  of  practical  utility.  Many 
others  of  equal  significance  might  readily  be  cited  to  illustrate  the 
bearing  of  scientific  researches  on  the  enlargement  of  our  means  of  pre- 
venting and  of  curing  disease.  In  an  earnest  appeal  to  the  privy  coun- 
cil to  continue  these  investigations  it  was  urged  by  their  distinguished 
medical  officer  that  where  research,  if  it  is  to  succeed,  requires  system- 
atic and  continuous  labor  extending  over  long  periods  of  tinier-labor 
not  only  inconducive  to  immediate  pecuniary  profits,  but,  perhaps,  in- 
volving much  cost — it  can  hardly  be  expected  that  the  study,  however 
great  its  eventual  importance,  will  be  adequately  cultivated  by  private 
investigators. 

To  set  on  foot  and  direct  such  investigations  by  means  of  competent 
experts  appointed  and  paid  by  the  National  Board  of  Health,  to  obtain 
information  upon  all  matters  affecting  the  public  health,  to  advise  the 
several  departments  of  the  government,  the  executives  of  the  several 
States,  and  the  Commissioners  of  the  District  of  Columbia,  on  all  ques- 
tions submitted  by  them,  or  whenever  in  the  opinion  of  the  Board  such 
advice  may  tend  to  the  preservation  and  improvement  of  the  public 
health,  were  the  obligations  imposed  on  this  Board  by  the  act  of  March 
3, 1879. 

In  the  discharge  of  these  duties  the  Board  has  since  the  date  of  its 
organization  set  on  foot  the  following  investigations  and  inquiries,  a 
few  of  which  are  still  in  progress,  the  others  having  been  finally  com- 
pleted. Most  of  them  have  been  noticed  in  former  reports,  with  appro- 
priate explanations  as  to  their  end  and  methods,  which  it  would  be 
unnecessary  to  repeat  at  this  time. 

I.  The  collection  of  information  and  advice  from  the  principal  sanitary 
organizations  and  sanitarians  of  the  United  States  as  to  the  best  plan 
for  a  national  public  health  organization,  including  the  subject  of  quar- 
antine, both  maritime  and  inland,  and  the  relations  which  should  exist 
between  State  and  local  systems  of  quarantine,  and  a  national  quaran- 
tine system.  The  information  thus  collected  and  the  reports  of  the 
National  Academy  of  Sciences  which  had  been  required  to  co-operate 
with  the  Board  in  deducing  conclusions  from  such  information  were 
embodied  in  the  first  annual  report  of  this  Board. 

II.  The  investigation  of  yellow  fever  in  the  island  of  Cuba  by  a  com- 
mission of  experts  consisting  of  Dr.  S.  E.  Chaill6  and  Col.  T.  S.  Hardie, 
C.  B..  of  New  Orleans,  Dr.  G.  M.  Sternberg,  U.  S.  A.,  and  Dr.  John 
Ouiterds,  of  Philadelphia.  The  final  report  of  this  commission  has  been 
received  and  is  appended  hereto.    (See  Appendix  B.) 

III.  The  collection  of  the  sanitary  laws  of  the  United  States  and  of 
the  several  States,  including  both  the  statutes  and  the  decisions  of  the 
several  courts  on  all  questions  involving  the  public  health.    A  large 
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part  of  this  work — that,  namely,  relating  to  judicial  decisions  by  E.  0. 
Lincoln,  esq.,  of  Boston — has  been  completed,  the  remaining  part  being 
in  progress  under  the  direction  of  E.  B.  Smith,  esq.,  of  the  law  depart- 
ment of  the  United  States  Government. 

IV.  An  investigation  as  to  the  best  method  of  determining  the  amount 
and  character  of  organic  matter  in  the  air  has  been  completed  by  Profl 
Ira  lieinseu,  of  the  Johns  Hopkins  University,  of  Baltimore,  whose  pre- 
liminary report  on  the  same  subject  has  heretofore  been  transmitted  to 
Congress  in  connection  with  the  first  annual  report  of  this  Board.  The 
final  report  is  hereto  appended,  marked  0. 

V.  An  investigation  as  to  the  effects  of  disinfecting  agents  upon  the 
causes  of  the  infectious  diseases  was  assigned,  under  the  general  direc- 
tion of  Dr.  C.  F.  Folsom,  to  Dr.  W.  S.  Bigelow,  of  Boston,  who  would  be 
assisted  by  Dr.  H.  P.  Bowditch,  professor  of  physiology,  and  Dr.  Wood, 
professor  of  chemistry,  in  Harvard  University.  No  report  has  yet  been 
received  from  these  gentlemen ;  but  it  is  understood  that  this  very  im- 
portant investigation  has  been  commenced,  and  is  now  in  progress. 
During  the  past  year  a  series  of  experiments  designed  to  test  the  value 
of  certain  gaseous  and  volatile  disinfectants  was  made  by  Dr.  George  M. 
Sternberg,  U.  S.  A. 

VI.  Au  investigation  as  to  the  composition  and  merits  of  the  various 
patent  disinfectants,  by  Prof.  C.  F.  Chandler,  of  Columbia  College,  New 
York,  president  of  the  board  of  health  of  the  city  of  New  York,  assisted 
by  Elwyn  Waller,  Ph.  D. 

VII.  An  investigation  into  the  adulterations  of  food  in  the  United 
States,  by  Prof.  R.  M.  Kedzie,  M.  D.?  president  of  the  State  board  of  health 
of  Michigan,  and  by  Prof.  Lewis  Diehl,  of  Louisville,  Ky.,  as  to  the  adul- 
terations of  drugs.  A  later  and  more  detailed  report,  by  Dr.  Charles 
Smart,  on  adulterations  of  food  recently  completed  is  appended  hereto, 
marked  Appendix  E. 

VIII.  A  preliminary  inquiry  as  to  the  communicable  diseases  of  ani- 
mals, by  Prof.  James  Law,  of  Cornell  University,  Ithaca,  N.  Y.,  and  a 
report  on  the  same  subject,  by  Dr.  T.  S.  Verdi,  a  member  of  this  Board, 
have  been  heretofore  transmitted  to  Congress  as  an  appendix  to  the  first 
annual  report  of  the  Board. 

IX.  An  investigation  of  the  How  of  sewers  in  relation  to  their  sizes 
and  gradients,  by  Col.  George  E.  Waring,  jr.,  of  Newport,  B.  I.,  whose 
final  report  is  hereto  appended,  marked  F,  a  preliminary  report  having 
been  heretofore  transmitted  to  Congress. 

X.  A  report  by  Dr.  Elisha  Harris,  of  New  York,  upon  diphtheria,  as 
it  occurred  in  Northern  Vermont. 

XI.  An  investigation  by  Prof.  Raphael  Pumpelly,  of  the  United  States 
Geological  Survey,  aided  by  Prof.  George  A.  Smyth,  upon  the  influence 
of  various  soils  upon  sanitation,  which  is  still  in  progress,  and  promises 
to  yield  results  of  great  scientific  interest  and  practical  sanitary  value. 
Very  recently  the  Board  has  authorized  Dr.  George  M.  Sternberg,  U.  S. 
A.;  to  assist  in  this  investigation  with  reference  to  its  biological  relations. 

XII.  An  investigation  by  Drs.  H.  C  Wood  aud  H.  F.  Formad,  of 
Philadelphia,  as  to  the  effects  of  inoculating  lower  animals  with  diphthe- 
ritic exudation.  (See  Appendix  G.)  Within  the  past  few  weeks  Dr. 
Wood  has  been  authorized  to  continue  his  researches  on  this  most  im- 
portant subject. 

XIII.  Researches  by  Dr.  G.  M.  Sternberg,  U.  S.  A.,  upon  suspended 
particles  in  the  air  of  places  liable  to  infection,  which  were  commenced 
in  Havana  and  have  been  renewed  in  New  Orleans.  These  researches 
include  an  investigation  upon  organized  particles  from  swamps  and  other 
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malarious  localities,  with  the  view  of  testing  the  accuracy  of  the  obser- 
vations of  Klebs  and  Tomassi-Crudeli,  and  others,  on  the  existence  of 
spores  alleged  to  be  the  producing  cause  of  malarial  fevers.  ( Appen» 
dixH.) 

XIV.  A  report  by  Dr.  J.  J.  Woodward,  U.  S.  A.,  on  the  Pathological 
Histology  of  Yellow  Fever,  is  hereto  annexed,  marked  I. 

XV.  A  report  by  Professor  Abbe,  of  the  Signal  Service  Bureau,  on  the 
possible  relations  between  meteorological  phenomena  and  vital  statistics, 
and  especially  on  the  graphical  methods  of  representing  such  data,  which 
report,  with  the  accompanying  illustrative  diagrams  and  charts,  will  be 
found  in  Appendix  K. 

XVI.  An  investigation  by  Col.  G.  E.  Waring,  jr.,  of  Newport,  R.  I.,  on 
the  influence  of  the  water-seal  of  traps  of  different  kinds  of  currents  of 
water  passing  through  them  or  through  the  pipes  into  which  they  deliver, 
under  a  variety  of  conditions,  covering  ventilation,  copious  or  partial, 
and  induced  currents  arising  from  the  passage  of  water  over  the  branches 
of  different  form  and  arrangement,  including  experiments  with  regard  to 
siphoning  and  the  best  manner  to  secure  an  adequate  flush  for  water- 
closets,  drains,  &c. 

XVII.  An  investigation  by  Prof.  Ira  Bemsen,  of  the  Johns  Hopkins 
University,  Baltimore,  as  to  the  amount  of  carbonic  oxide  in  furnace- 
heated  rooms. 

XVIII.  An  investigation  under  the  direction  and  supervision  of  Prof. 
J.  W.  Mallet,  of  the  University  of  Virginia,  on  the  best  method  of  de- 
termining the  amount  of  organic  matter  in  potable  water,  and  its  effect  on 
the  health  of  persons  who  drink  such  water.  This  work  will  involve  the 
co-operation  of  three  distinct  analysts,  each  employing  a  different  method 
from  the  rest. 

XIX.  The  history  of  quarantine  in  the  United  States,  exhibiting  the 
occasions  which  give  rise  to  quarantine  legislation,  or  attempts  at  such 
legislation  by  States  or  by  the  general  government,  prepared  by  Dr. 
Stephen  Smith,  a  member  of  the  Board. 

SANITARY  SURVEYS. 

The  following  sanitary  surveys  have  been  conducted  under  the  au- 
spices of  the  Board : 

I.  A  sanitary  survey  of  the  eastern  coast  of  New  Jersey  bordering  on 
New  York  Harbor,  carried  on  with  the  aid  of  this  Board,  under  the 
direction  of  the  State  board  of  health  of  New  Jersey. 

II.  A  sanitary  survey  of  the  city  of  Memphis,  Tenn.,  under  the  direc- 
tion of  a  special  committee  of  this  Board,  of  which  Dr.  J.  S.  Billings 
was  the  chairman.  The  final  report  of  this  committee,  marked  L,  is 
hereto  appended.  In  connection  with  this  survey  Dr.  Charles  Smart, 
U.  S.  A.,  has  furnished  a  full  report  on  the  condition  of  the  water  sup- 

Ely  of  Memphis,  and  also  of  certain  smaller  towns  in  Mississippi,  which 
\  appended  to  the  report  on  the  sanitary  survey. 

III.  A  report  by  Dr.  Charles  Smart  on  the  water  supply  of  Mobile 
and  New  Orleans,  together  with  a  report  on  water  analysis  in  general. 
(See  Appendix  M.) 

IV.  A  sanitary  survey  of  selected  portions  of  Baltimore  City  was 
undertaken  by  this  Board,  in  compliance  with  the  request  of  the  city 
council,  and  Dr.  C.  W.  Chancellor,  secretary  of  the  State  board  of  health, 
was  appointed  a  special  sanitary  inspector  to  conduct  the  work.  His 
report  and  the  correspondence  which  preceded  and  followed  the  work 
are  appended  hereto,  marked  N. 
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VITAL  STATISTICS  AND  NOMENCLATURE  OF  DISEASES. 

In  the  quarterly  report  of  this  Board  for  the  quarter  ending  June  30, 
1880,  reference  was  made  to  a  conference  held  in  Washington  on  the 
6th  and  7th  of  May,  to  which  the  registrars  of  vital  statistics  of  the  dif- 
ferent States  and  municipalities,  and  all  persons  interested  in  the  sub- 
ject, had  been  invited.  The  report  of  the  proceedings  of  the  conference, 
as  published  in  Supplement  No.  5  to  the  Bulletin,  was  appended  to 
the  said  quarterly  report.  At  a  subsequent  date  the  committee  ap- 
pointed by  the  conference  to  consider  the  best  method  of  tabulating 
mortality  statistics  made  a  report  on  that  subject,  a  copy  of  which  is 
hereto  annexed,  marked  O. 

The  same  committee  having  been  charged  with  the  duty  of  conferring 
with  the  committee  of  the  Koyal  College  of  Physicians  in  London,  en- 
gaged in  the  work  of  revising  the  standard  nomenclature  of  diseases, 
and  one  of  its  members,  Dr.  Charles  F.  Folsom,  secretary  of  the  State 
board  of  health  of  Massachusetts,  being  then  about  to  sail  for  Europe,, 
the  Board  availed  itself  of  the  opportunity  to  enable  the  committee,  at 
a  very  trifling  expense,  to  confer  with  said  authorities  with  reference  to 
obtaining  a  uniform  system  of  nomenclature  for  Great  Britain  and  her 
colonies  and  for  this  country.  The  report  by  Dr.  Folsom  of  the  result 
of  his  conference  with  the  committee  of  the  Royal  College  of  Physicians 
is  hereto  annexed,  marked  P. 

MARITIME  QUARANTINE. 

A  few  weeks  after  the  organization  of  the  Board  under  the  constitut- 
ing act  of  March  3,  1879,  new  duties  were  assigned  to  it  by  the  quaran- 
tine act  approved  June  2,  1879,  entitled  "An  act  to  prevent  the  intro-' 
duction  of  contagious  and  infectious  diseases  into  the  United  States," 
and  the  sum  of  $500,000  was  appropriated  to  meet  the  expenses  to  be 
incurred  in  carrying  out  its  provisions. 

During  the  whole  of  the  ensuing  summer  the  efforts  of  the  Board 
were  directed  to  the  end  of  stamping  out  existing  outbreaks  of  yellow 
fever  which  had  already  been  introduced  into  the  country;  but  as  soon 
as  the  pressure  of  this  exigency  had  ceased  the  Board  solicited  an  ex- 
pression of  the  opinion  of  eminent  legal  authorities  as  to  the  measures 
by  which  it  might  lawfully  and  efficiently  execute  the  provisions  of  an 
act  which  had  for  its  main  object  the  prevention  of  the  introduction  of 
contagious  and  infectious  diseases  into  the  United  States  from  foreign 
countries  and  from  one  State  to  another.  In  conformity  with  the  gen- 
eral tenor  of  the  opinions  thus  gathered  the  Board  felt  it  to  be  its  duty 
to  devise  some  means  whereby  its  aid  could  be  extended  to  State  and 
municipal  boards  of  health  in  such  a  manner  as  would  establish  a  reason- 
ably satisfactory  system  of  quarantine  police  for  all  of  the  ports  through 
which  infectious  diseases  and  especially  yellow  fever  were  likely  to  find 
entrance  into  the  United  States,  when  the  local  authorities  were  unable 
without  this  aid  to  provide  such  sanitary  safeguards  for  their  own  ports 
and  the  surrounding  country. 

The  entire  fund  at  its  disposal  would  not  have  sufficed  to  establish 
the  most  moderately  equipped  quarantine  stations  at  one-half  of  the 
numerous  exposed  ports  on  the  South  Atlantic  and  Gulf  coasts.  These 
ports  being  within  the  yellow- fever  zone  and  maintaining  close  commer- 
cial relations  with  the  ports  of  Cuba  and  some  other  tropical  countries 
in  which  that  fever  has  become  permanently  established,  are  constantly 
exposed  to  the  risk  of  importing  and  then  of  disseminating  the  infec- 
tion. 
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Bat  even  if  this  difficulty  had  not  existed  there  was  another  equally 
embarrassing.  The  act  of  June  2, 1879,  by  its  third  section  authorizes 
the  National  Board  of  Health  to  aid  State  and  municipal  boards  of  health 
"as  far  as  it  lawfully  may"  in  the  execution  and  enforcement  of  their 
quarantine  rules  and  regulations.  The  limitation  precluded  the  dona- 
tion of  the  public  funds  to  the  local  authorities  to  be  used  in  the  con- 
struction of  quarantine  buildings  unless  both  the  buildings  and  the  land 
they  occupy  were  made  the  property  of  the  United  States,  in  conformity 
with  the  provisions  of  section  355  of  the  Revised  Statutes.  When  the 
attention  of  the  patrons  of  the  bill  was  called  to  this  fact,  and  it  was 
represented  that  the  law  would  prove  nugatory  as  to  the  attainment  of 
its  main  object,  that  of  preventing  the  importation  of  infectious  diseasfe 
from  abroad,  unless  the  funds  could  be  applied  to  the  construction  of 
hospitals,  lazarettos,  wharves,  &c,  a  supplementary  act  was  introduced, 
and  having  passed  both  houses  of  Congress  was  approved  by  the  Presi- 
dent, July  2,  just  a  month  after  the  passage  of  the  original  act.  This 
amendment  provides  (sec.  6)  that  "  the  Board  of  Health  shall  have 
power,  when  they  may  deem  it  necessary,  with  the  consent  and  approval 
of  the  Secretary  of  the  Treasury,  as  a  means  of  preventing  the  importa- 
tion of  contagious  or  infectious  diseases  into  the  United  States,  or  into 
one  State  from  another,  to  erect  temporary  quarantine  buildings,  and 
to  acquire  on  behalf  of  the  United  States  titles  to  real  estate  for  that 
purpose,  or  to  rent  houses,  if  there  be  any  suitable,  at  such  points  or 
places  as  are  named  in  such  section." 

It  will  be  observed  that  this  provision,  so  far  from  releasing  the  Board 
from  the  prohibition  implied  by  the  terms  of  section  355  of  the  Bevised 
•  Statutes  against  the  application  of  the  public  money  to  the  construction 
of  buildings  not  the  property  of  the  United  States,  rather  enforces  the 
obligation  by  requiring  the  Board  to  acquire  titles  to  real  estate  as  a 
condition  of  the  erection  of  temporary  quarantine  buildings.  Belying 
upon  this  construction  of  the  law  and  fortified  by  the  concurrence  of  the 
First  Comptroller  of  the  Treasury  Department  it  was  considered  expe- 
dient to  establish  under  the  auspices  of  the  Board  a  few  fully  equipped 
quarantine  stations  so  located  as  to  avail  for  the  protection  of  all  the 
exposed  ports  on  the  South  Atlantic  and  Gulf  coasts.  It  was  believed 
that  this  would  be  perfectly  practicable,  provided  the  State  or  local 
authorities  would  require  that  all  infected  vessels  should  report  to  one 
of  these  national  quarantine  stations  for  inspection  and  treatment  before 
attempting  to  enter  their  ports  of  destination.  Any  vessel  attempting 
to  enter  any  port  of  the  United  States  in  violation  of  this  requirement 
of  the  State  authorities  would  then  incur  all  the  penalties  prescribed  by 
the  first  section  of  the  act  approved  June  2,  1879,  as  well  as  such  other 
penalties  as  the  local  authorities  may  be  authorized,  by  the  State  or 
municipal  legislation,  to  enforce. 

These  stations  were  thus  proposed  to  be  established  and  conducted  in 
aid  of  State  or  municipal  boards  with  the  view  of  preventing  the  impor- 
tation of  infectious  disease  into  the  United  States,  and  in  every  in- 
stance an  earnest  solicitation  on  the  part  of  these  authorities  for  the 
establishment  of  the  stations  in  question,  with  a  declaration  of  their 
inability  without  such  aid  to  furnish  adequate  protection  for  themselves 
and  for  the  country  at  large,  preceded  any  action  in  that  direction  on 
the  part  of  this  Board.  When  action  was  taken,  the  Board  believed  that 
it  was  carrying  out  the  wishes  of  the  national  legislature  as  expressed 
in  the  act  of  June  2,  1879,  and  knew  that  it  was  in  complete  conformity 
with  the  construction  put  upon  that  act  by  the  highest  legal  authority 
of  the  government. 
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Inasmuch,  however,  as  Congress  failed  to  make  the  fall  appropriation 
which  was  estimated  to  be  necessary  for  the  efficient  execution  of  the 
law,  the  Board  withheld  any  further  application  of  its  funds  to  the  con- 
struction of  baildings,  substituting  therefor  temporary  and  imperfect 
arrangements  at  the  quarantine  station  in  Sapelo  Sound,  off  the  coast  of 
Georgia,  and  at  Hampton  Roads,  in  Virginia,  and  suspending  all  action 
in  regard  to  proposed  disbursements  at  the  Charleston  quarantine.  It 
was  assumed  in  the  debate  in  Congress  on  this  subject  that  the  amount 
of  the  prospective  cost  of  these  improvements,  as  stated  in  the  estimates 
furnished  by  the  Board,  had  actually  been  expended,  and  this  assump- 
tion was  the  ground  of  much  unfavorable  criticism  of  the  alleged  ex- 
travagance of  the  Board.  But  although  it  was  the  intention  of  the 
Board  to  make  contracts  for  the  three  stations,  accidental  circumstances, 
which  have  been  explained  in  the  quarterly  reports,  hereto  appended 
(Appendix  A),  had  precluded  their  complete  consummation  at  the  date 
of  the  act  of  Congress  except  in  the  single  case  of  the  Ship  Island  sta- 
tion, off  the  coast  of  Mississippi,  the  works  at  Sapelo  Sound  not  having 
proceeded  to  the  extent  of  the  actual  construction  of  the  buildings. 

In  the  mean  time  earnest  applications  have  been  addressed  to  this 
Board  by  the  health  authorities  of  many  of  the  ports  on  the  South  At- 
lantic seaboard,  from  Fernandina  to  Norfolk,  soliciting  the  establish- 
ment and  equipment  of  the  suspended  stations,  and  representing  their 
utter  inability  without  aid  from  the  general  government  to  provide 
fully- equipped  stations  at  their  respective  ports. 

COST   OF  THE  PROPOSED  QUARANTINE  STATIONS. 

/Ship  Island  station. 

This  station,  for  which  the  contracts  had  been  signed  and  the  work 
nearly  completed  before  the  close  of  the  last  session  of  Congress,  has  been 
constructed  at  a  total  cost,  to  the  31st  December,  1S80,  of  $30,047.37, 
which  includes  the  purchase  of  an  excellent  seaworthy  steam-tug  and 
other  boats,  the  construction  of  wharves,  warehouse,  hospital,  quarters 
for  persons  not  sick  but  under  observation  as  having  been  on  board 
infected  vessels,  and  a  small  buililing  for  the  medical  officer.  These 
structures  are  temporary  in  the  sense  of  being  built  of  wood  in  the  most 
economical  style,  but  are  substantial  and  well  adapted  to  their  uses. 
The  cost  of  maintenance  to  December  31  was  $11,455.90.  It  is  scarcely 
possible  to  overrate  the  value  of  this  station  as  a  means  of  protecting 
the  public  health  of  the  Mississippi  coast  and  of  the  entire  Mississippi 
Valley  if  the  sanitary  authorities  of  the  State  of  Louisiana  would  co-op- 
erate with  the  National  Board  of  Health  in  the  practical  measures  neces- 
sary to  secure  the  full  benefits  for  which  it  may  be  made  available. 

Sapelo  Sound  station. 

At  this  station  the  purchase  of  boats  and  dredging  of  the  channel  as 
preparatory  to  the  construction  of  wharves  had  been  commenced  prior 
to  the  date  of  the  appropriation  made  by  Congress  for  the  fiscal  year 
ending  June  30,  1881.  The  total  amount  expended  at  that  station  dur- 
ing the  past  six  months,  including  dredging,  purchase  of  boats  and 
hospital  tents,  and  cost  of  maintenance,  was  $11,219.01.  The  com- 
pletion of  the  equipment  of  this  very  important  station  is  considered  by 
the  Board  to  be  indispensably  necessary  for  the  attainment  of  the  ends 
of  the  law.    It  is  respectfully  submitted  that  this  may  be  accomplished 
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at  an  expense  which  is  insignificant  in  proportion  to  the  extent  of  terri 
tory  which  will  be  protected.  The  sanitary  authorities  of  all  the  port 
between  Savannah  and  Fernandina,  inclusive,  ports  particularly  expose* 
to  the  risks  of  infection  by  reason  of  their  proximity  to  the  West  India* 
foci  of  yellow  fever,  are  pledged  to  avail  themselves  of  the  proposed 
quarantine. 

Hampton  Road*  station. 

In  the  quarterly  report  for  the  quarter  ending  March  31,  extracts 
from  which  are  cited  in  Appendix  A,  reference  is  made  to  the  fact  that 
operations  at  the  proposed  station  in  Hampton  Roads  were  necessarily 
suspended  by  reason  of  the  failure  to  obtain  a  title  to  the  ground  with 
cession  of  jurisdiction  from  the  legislature  of  Virginia.  A  bill  to  that 
effect  passed  both  houses  of  the  legislature  without  opposition,  but  it 
reached  the  governor  too  late  for  his  examination  and  approval  before 
the  adjournment  of  the  legislature.  This  Board  considered  that  it  would 
be  hazardous  to  leave  so  important  a  point  without  any  means  of  pro- 
tection, and  purchased  a  substantial  barge,  which  was  equipped  as  a 
floating  hospital,  to  be  moored  in  the  Boads  during  the  season  of  danger. 
The  total  cost  of  the  barge  and  its  equipment  and  maintenance  of  same 
has  been  $0,369.91. 

It  should  be  borne  in  mind  that  this  large  and  commodious  harbor  is 
resorted  to  as  a  place  of  refuge  for  both  domestic  and  foreign  shipping 
bound  to  other  and  often  distant  ports,  and  driven  in  by  stress  of  weather, 
or  not  unfrequently  by  the  disability  of  the  crew  from  some  infectious 
disease.  Numerous  instances  might  be  cited  in  which  the  latter  condi- 
tion was  the  inducing  cause  for  which  foreign  vessels  dangerously  infected 
have  put  into  the  Eoads  for  anchorage,  but  found  no  means  provided  for 
isolating  and  appropriately  treating  the  sick.  It  is  needless  to  say  that 
there  was  more  or  less  danger  of  the  spreading  of  the  disease  to  other 
shipping  at  anchor  in  the  harbor. 

Station  on  the  coast  of  Texas. 

In  the  quarterly  report  for  the  quarter  ending  March  31, 1880,  it  was 
stated  that  the  authorities  of  Texas  had  made  an  application  to  this 
Board  to  establish  a  quarantine  station  in  Galveston  harbor,  and  the 
opinion  was  then  expressed  that  it  was  highly  important  to  establish  at 
least- one  station  for.  the  extended  coast  of  Texas.  The  application  has 
been  recently  renewed  by  the  health  authorities  of  Galveston,  and  the 
Board  has  accordingly  submitted  an  estimate  of  the  cost  of  construction 
and  maintenance.  Further  information  on  this  subject  will  be  found  in 
the  appended  quarterly  report  of  this  Board  for  the  quarter  ending  Sep- 
tember 30, 1880.    (See  Appendix  A.) 

CONGRESSIONAL  INQUIRY  ON  THE  NECESSITY  OP  A  NATIONAL  QUAR- 
ANTINE FOR  THE  ATLANTIC  AND  GULF  COASTS. 

In  connection  with  the  general  question  of  the  policy  of  establishing 
a  limited  number  of  quarantine  stations  to  be  conducted  under  the  direc- 
tion of  the  National  Board  of  Health,  it  is  considered  pertinent  and  appro- 
priate to  refer  to  a  joint  resolution  of  Congress,  approved  June  6, 1872, 
providing  u  for  a  more  effective  system  of  quarantine  on  the  Southern  and 
Gulf  coasts,"  by  which  the  Secretary  of  War  was  directed  to  detail  one 
or  more  medical  officers  of  the  Regular  Army  to  visit  each  town  and  port 
on  the  coast  of  the  Gulf  of  Mexico  and  the  Atlantic  coast,  liable  to  inva- 
sion of  yellow  fever,  and  to  inquire  whether  any  system  of  quarantine 
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is  likely  to  be  effective  in  preventing  invasions  of  yellow  fever,  and,  if 
80j  what  system  will  least  interfere  with  the  interests  of  commerce  at 
said  ports.  Dr.  Harvey  E.  Brown,  then  assistant  surgeon  of  the  United 
States  Army,  was  detailed  for  this  duty,  which  he  discharged  with  signal 
ability,  announcing  his  observations  and  conclusions  in  a  report  of  great 
interest  and  value.  The  propositions  in  which  he  formulated  the  results 
of  his  exhaustive  investigations,  together  with  letters  from  prominent 
quarantine  officers  of  Southern  ports,  indorsing  his  views,  are  cited  in 
Appendix  Q. 

By  the  act  approved  June  2, 1879,  "to  prevent  the  introduction  of 
contagious  and  infectious  diseases  into  the  United  States,"  &c,  Congress, 
in  conformity  with  the  spirit  of  the  traditional  policy  of  the  government 
to  concede  to  the  individual  States  the  right  to  frame  their  own  health 
laws  and  to  execute  them  within  their  respective  territorial  limits,  au- 
thorized the  National  Board  of  Health  to  co-operate  with  and,  as  far  as  it 
lawfully  may,  to  aid  the  State  boards  in  the  execution  and  enforcement 
of  their  rules  and  regulations  to  prevent  the  introduction  of  contagious 
and  infectious  diseases  into  the  United  States  from  foreign  countries 
and  from  one  State  into  another,  thus  indicating  the  views  of  the  legis- 
lative department  of  the  government  as  to  the  relations  which  should 
subsist  between  State  and  local  quarantines  on  the  one  hand  and  a  na- 
tional system  of  quarantine  on  the  other,  with  the  reserve  of  power 
on  the  part  of  the  general  government  to  intervene  by  means  of  the 
measures  specified  in  section  3  of  the  act  in  question  for  the  efficient 
protection  of  the  public  health  when  the  local  uthorities  refuse  or  fail  to 
make  adequate  provision  for  preventing  the  introduction  of  infection 
from  abroad.  This  system,  which  substitutes  a  plan  of  co-operation  ' 
with  State  and  municipal  boards  of  health  under  direction  of  the  Na- 
tional Board  in  lieu  of  giving  to  the  latter  exclusive  jurisdiction  over 
maritime  and  inter-State  quarantine,  has  been  in  very  successful  opera- 
tion in  most  of  the  Southern  ports  during  the  past  year,  and  has  enabled 
the  National  Board  to  regulate  its  disbursements  with  reference  to  quar- 
antine in  proportion  to  the  special  exigencies  of  the  public  health  at 
different  ports,  without  making  distinctions  which  would  be  in  contra-  • 
vention  of  the  principle  of  the  uniformity  of  the  regulations  of  commerce 
for  all  the  ports. 

It  is  greatly  to  be  regretted  that  the  State  board  of  health  of  Louisiana 
has  hitherto  rejected  the  offer  of  this  Board  to  provide  a  safe  and  con- 
venient refuge  at  the  Ship  Island  quarantine  for  infected  vessels  bound 
to  New  Orleans,  although  it  was  distinctly  explained  that  no  other  than 
infected  vessels  need  to  be  diverted  from  their  usual  course,  and  that  as 
the  number  of  such  vessels  was  small  the  annual  revenues  of  the  Mis- 
sissippi station  would  not  be  materially  diminished,  while  much  would 
be  accomplished  toward  the  protection  of  the  country  from  the  introduc- 
tion of  yellow  fever.  It  is  to  be  hoped  that  the  views  recently  expressed 
by  the  leading  representatives  of  the  commercial  interests  of  New 
Orleans,  and  by  the  public  press  as  an  exponent  of  the  prevailing  senti- 
ment of  the  community,  will  induce  the  State  board  of  health  of  Louisi- 
ana to  reconsider  its  action,  and  to  co-operate  with  tbe  National  Board 
in  the  measures  by  which  it  is  believed  that  the  quarantine  for  the  pro- 
tection of  the  Mississippi  Valley  may  be  rendered  efficient  as  a  means 
of  sanitation  with  a  minimum  interference  with  trade  and  travel.  For 
further  details  relating  to  the  operations  of  the  Board  at  and  in  the  vi- 
cinity of  New  Orleans,  reference  is  respectfully  made  to  Appendix  R, 
containing  extracts  from  the  report  of  Dr.  S.  M.  Bemiss,  a  member  of 
this  Board,  who  had  charge  of  its  interests  on  the  Gulf  coast. 
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INTER-STATE  QUARANTINE. 

Referring  to  the  first  annual  report  of  this  Board,  dated  January  ; 
1880,  for  a  statement  of  the  considerations  which  determined  the  Boai 
to  establish  inter-State  quarantine  for  the  benefit  of  the  Mississippi  Valle 
States,  at  their  request,  by  organizing  a  system  of  sanitary  inspection 
of  steamboats  and  other  river  craft,  to  be  conducted  at  various  point 
on  the  Mississippi  River,  namely,  at  New  Orleans,  at  Bayou  Sara,  an* 
in  the  vicinity  of  Vicksburg,  Memphis,  and  Cairo,  the  Board  confident^ 
affirms  that  the  advantages  which  have  been  realized  by  their  instru 
mentality  in  preventing  the  spread  of  disease,  in  restoring  confidence 
all  along  the  river,  and  in  thus  preventing  the  imposition  by  State  anc 
local  authorities  of  needless  and  burdensome  restrictions  on  commerce 
have  been  so  vast  as  to  warrant  the  assertion  that  they  would  have 
been  cheaply  purchased  at  the  cost  of  all  the  money  placed  at  the  con« 
trol  of  the  Board,  though  nothing  else  had  been  gained.    This  position 
is  held  to  be  fully  justified  by  the  facte  and  testimony  cited  in  the  report 
of  Dr.  R.  W.  Mitchell,  a  member  of  this  Board  assigned  to  special  duty 
as  director  of  the  service,  under  whose  judicious  and  energetic  admin- 
istration such  favorable  results  were  realized.    Attention  is  specially 
invited  to  the  testimony  of  the  Memphis  Cotton  Exchange,  and  kindred 
bodies  in  Little  Rock,  Ark.,  Shreveport,  La.,  Vicksburg,  Miss.,  and  else- 
where ;  by  the  general  superintendent  of  the  Mississippi  and  Tennessee 
Railroad,  and  the  officers  of  other  leading  railroad  lines ;  by  the  super- 
intendent of  the  Saint  Louis  and  Vicksburg  Anchor  Line  of  Packets,  and 
the  representatives  of  various  other  similar  lines  of  railroad  and  packet 
companies,  as  cited  in  Dr.  Mitchell's  report,  a  copy  of  which,  marked  S, 
is  appended  hereto.    The  largest  item  of  expense  incurred  in  connection 
with  this  service  was  the  cost  of  the  sanitary  patrol  boat,  the  H.  H. 
Benner,  used  to  enable  the  director  of  the  service  to  visit  inspecting 
stations,  to  board  steamers  in  transit,  and  in  case  of  epidemics  to  con- 
vey assistance  to  isolated  communities.    Had  the  Board  possessed  such 
a  patrol  boat  in  the  summer  of  1879,  there  can  scarcely  be  a  doubt  but 
that  it  would  have  been  possible  to  stamp  out  the  disease  in  several 
places  before  it  had  caused  a  tithe  of  the  mortality  and  interruption  to 
business  which  ensued  in  those  localities. 

In  this  connection  it  is  pertinent  to  refer  to  the  significant  testimony 
of  Dr.  J.  H.  Rauch,  secretary  of  the  State  board  of  health  of  Illinois, 
which,  having  been  addressed  directly  to  this  office,  was  not  cited  in 
Dr.  Mitchell's  report. 


EFFECTS  OF  QUARANTINE  ON  INTER-STATE  TRAFFIC. 

Inclosed  herewith  please  find  an  official  report  of  the  tonnage  of  the 
Illinois  Central  Railroad  at  Cairo  for  the  last  six  months  of  the  years 
1878  and  1879. 

Tonnage  forwarded  from  and  received  at  Cairo, 


Months. 


July 

AnjniBt  — 
September . 

October 

November . 
December . 

Total 


Forwarded. 


1878. 
10,071,800 
10, 510, 400 
10, 282, 200 
10,491,600 
10, 004, 500 
26, 940, 100 


87,800,600 


Forwarded. 


1879. 
20, 914, 900 
19, 050, 200 
17, 218, 200 
22,523,600 
27, 050, 100 
23,076,800 


129,833,800 


Received. 


1878. 
28, 550, 200 
31, 124, 000 
23,864,100 
48. 459, 500 
61,854,600 
70,558,800 


267,411,200 


Received. 


1879. 
48, 574, 600 
52,  575, 200 
60,671,600 
71, 044, 000 
60, 066, 700 
74,187,700 


867,069,800 
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In  this  statement  will  be  found  an  illustration  of  the  effect  upon  com- 
merce by  the  different  systems  in  vogue  in  the  management  of  yellow 
fever  in  the  respective  years.  While  it  is  true  that  the  general  increase 
of  trade  had  its  influence,  it  is  fair  to  assume  that  this  is  not  sufficient 
to  account  for  the  difference  that  obtains  in  the  statement.  In  1878, 
there  was  practically  a  quarantine  excluding  everything  that  came  from 
the  South,  while  in  1879  it  was  one  of  inspection,  excluding  only  danger- 
ous articles.  This  result  could  not  have  been  brought  about  without 
the  co-operation  of  the  National  Board  of  Health,  as  our  Board  with- 
out this  co-operation  could  not  have  permitted  the  immense  amount  of 
material  to  be  brought  into  the  State  from  the  South  during  the  months 
of  July,  August,  September,  and  October.  It  required  my  constant 
presence  at  Cairo  (especially  in  July)  and  my  repeated  assurances  to 
the  local  authorities  that  every  precaution  was  being  exercised  at  New 
Orleans  and  along  the  entire  route  to  prevent  the  introduction  and 
spread  of  the  fever  northward  to  allay  their  fears,  as  this  year  a  large 
number  of  the  citizens  of  Cairo  were  favorable  to  a  quarantine  of  ex- 
clusion. Such  was  the  feeling  of  apprehension  that  fully  one-third  of 
the  population  of  Cairo,  from  July  15  to  September  1,  were  ready  to 
leave  the  moment  the  first  case  appeared,  no  matter  whether  it  was  of 
foreign  or  local  origin. 

The  Illinois  Central  Railroad  pays  to  the  State  of  Illinois  7  per  cent, 
of  its  net  earnings,  and  it  is  not  presumption  to  say  that  the  increase 
of  revenue,  as  the  result  of  the  course  pursued  during  the  months  of 
July,  August,  September,  and  October,  1879,  amounted  to  more  than 
three  times  times  the  amount  appropriated  by  the  State  for  sanitary 
purposes.  It  must  also  be  borne  in  mind  that  this  does  not  include  a 
statement  of  the  difference  in  the  receipts  from  passengers,  or  the  trade 
of  the  Cairo  and  Vincennesand  Cairo  and  Saint  Louis  Railroads,  and  of 
the  river  traffic. 

To  the  same  cause  can  be  attributed  the  fact  that  we  did  not  have  a 
single  case  of  yellow  fever  in  our  State  in  1879. 

In  view  of  such  beneficent  results  in  the  protection  of  the  public  health 
and  the  removal  of  disastrous  obstructions  to  inter-State  commerce,  the 
Board  is  strongly  impressed  with  the  force  of  the  considerations  pre- 
sented by  Dr.  Mitchell  in  favor  of  the  policy  of  extending  the  service  in 
question  so  as  to  include  that  portion  of  the  Mississippi  which  is  be- 
tween its  mouth  and  the  city  of  New  Orleans.  If  their  expectations 
with  regard  to  the  probable  prospective  co-operation  of  the  State  board 
of  health  of  Louisiana  in  connection  with  this  service  should  be  fully 
realized;  the  estimated  cost  of  the  additional  equipments  for  the  service 
will  be  insignificant  in  comparison  with  the  positive  and  material  bene- 
fits to  be  gained. 

FINANCES  OF  THE  BOARD. 

In  deference  to  the  will  of  Congress,  as  indicated  in  the  debate  on  the 
sundry  civil  appropriations  in  the  last  days  of  the  last  session,  the  Board 
suspended  its  proposed  operations  on  Blackbeard  Island,  in  Sapelo 
Sound,  and  at  Hampton  Roads,  and  in  consequence  thereof  the  dis- 
bursements for  the  last  six  months  have  been  short  of  the  estimates 
submitted  to  Congress  last  year.  But  it  is  respectfully  submitted  that 
there  is  a  very  urgent  need  of  substituting  for  the  imperfect  quarantine 
arrangements  at  Norfolk  and  on  the  Georgia  coast  a  more  effective 
instrumentality  for  preventing  the  introduction  of  infectious  diseases 
from  foreign  countries,  and  an  equally  urgent  necessity  for  establishing 
a  similar  quarantine  station  on  the  coast  of  Texas.    Moreover,  tta  M&- 
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sissippi  River  inspection  service  will  be  greatly  improved  at  a  sma 
additional  annual  cost  by  the  adoption  of  the  measures  recommende 
by  Dr.  Mitchell  in  his  report. 

To  meet  these  and  other  desirable  ends,  the  Board  submits  its  est 
mates  for  the  fiscal  year  ending  June30, 1882.  and  earnestly  solicits  the  ap 
proval  by  Congress  of  a  policy  which,  according  to  the  testimony  of  board 
of  trade  and  chambers  of  commerce,  and  other  parties  interested  in  inter 
State  commerce,  has  promoted  that  commerce  in  so  considerable  a  degree 
while  at  the  same  time  giving  more  or  less  effective  protection  to  the 
public  health,  so  far  as  the  same  may  be  endangered  by  the  transit  ol 
infected  persons  or  things  on  the  public  highways,  and  their  introduc- 
tion into  places  previously  exempt  from  infectious  diseases. 

In  this  connection  the  Board  takes  occasion  to  say  that  although  by 
the  concurrent  opinion  of  the  most  eminent  yellow-fever  experts  there 
were  several  cases  of  that  disease  in  the  vicinity  of  New  Orleans,  and 
although  a  number  of  undoubted  cases  have  recently  occurred  at  Key 
West,  the  Board  did  not  deem  it  expedient  to  use  any  part  of  the  con- 
tingent appropriation  of  $100,000  provided  for  such  cases.  This  decis- 
ion seemed  to  be  justified  by  the  fact  that  in  neither  case  was  there 
manifested  any  disposition  to  tbe  spreading  of  the  disease  beyond  the 
localities  in  which  it  first  appeared. 

The  case  of  Key  West  is  a  peculiar  and  exceptional  one,  and  for  rea- 
sons set  forth  in  the  report  of  Dr.  Cochran,  a  sanitary  inspector  of  this 
Board,  a  copy  of  which  will  be  found  in  the  appendix  of  the  last  annual 
report,  the  Board  did  not  consider  it  necessary  or  expedient  to  report 
the  facts  to  the  President  of  the  United  States  with  a  view  to  the  estab- 
lishment of  a  compulsory  quarantine  in  conformity  with  the  provisions 
of  section  3,  act  approved  June  2, 1879,  to  prevent  the  introduction  of 
contagious  and  infectious  diseases  into  the  United  States.  Tbe  cost  of 
such  an  establishment  would  probably  be  disproportionate  to  the  result- 
ing benefits  in  view  of  the  comparatively  slight  danger  of  the  transmis- 
sion of  the  infection  from  that  city,  except  by  sea-going  vessels,  which, 
if  bound  toother  United  States  ports,  can  be  quarantined  at  the  ports  of 
final  destination.  In  view,  however,  of  the  frequently  recurring  intro- 
duction of  yellow  fever  into  Key  West  and  the  refusal  of  its  authorities 
to  apply  measures  of  quarantine,  this  Board  has  considered  it  to  be  its 
duty  to  advise  the  health  authorities  of  all  ports  having  communication 
with  Key  West  during  warm  weather  to  take  special  precautions  in  deal- 
ing with  vessels  from  that  port. 

In  accordance  with  the  views  hereinbefore  stated,  the  following  esti- 
mates of  expenditures  for  the  fiscal  year  ending  June  30, 1882,  are  respect- 
fully submitted,  along  with  a  statement  of  expenditures  from  the  organi- 
zation of  the  Board  to  December  31, 1880,  with  a  statement  in  detail  of 
the  expenditures  for  the  last  two  quarters. 

It  is  also  requested  that  the  contingent  appropriation  of  $100,000, 
which  was  to  be  available  in  the  event  of  an  outbreak  of  epidemic  dis- 
ease, be  renewed  under  the  same  conditions  for  the  next  fiscal  year. 
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Statement  of  the  expenditures  of  the  National  Board  of  Health  for  the  six  months  ending 

December  31, 1660. 


On  what  acoount. 


Fitting  quarantine  on  Mississippi  River 

Ship  Island  quarantine 

Black  beard  Island  quarantine 

Elizabeth  River  quarantine 

Aid  toPensacola,  Fla .-. 

Aid  to  Pascagoula,  Miss 

Aid  to  Hancock  County,  Mississippi 

Aid  to  Harrison  County,  Mississippi 

Aid  to  State  board  of  health,  Louisiana 

Aid  to  State  board  of  health,  Texas 

Aid  to  Charleston,  S.C 

Havana  commission 

Pay  and  expenses  inspectors  at  Havana,  Memphis,  <fco. 

Special  scientific  investigations 

Pay  and  expenses  members  of  the  Board 

Storage  of  tents,  &o 

Printing  of  the  Bulletin  of  National  Board  of  Health  .. 

Printing  of  blanks,  &o 

Pay  of  clerks,  messengers,  <fec 

Rent,  light,  and  fuel 

Telegrams 

Furniture,  stationery,  &o 

M  isccllaneous  expenses  National  Board  of  Health 


3  ©J 


£ 


$0,988  39 

11, 737  28 

2, 767  42 

2, 317  75 

3, 195  63 

97  58 

319  35 

353  70 

1,490  00 

125  00 

40  20 

662  30 

5,069  15 

849  73 

2,559  20 

260  75 

2, 147  89 

172  65 

4,450  39 

212  40 

96  11 

765  80 

242  86 


Total  for  the  quarters  ending  September  30,  1880,  and  De- 
cember 31,  1880 49,921  53  ««,*. 

*  From  the  date  of  organization  of  the  Board  to  June  30,  1879,  there  was  expended 
♦From  June  30,  1879,  to  June  30, 1880,  there  was  expended. 


$8,339  21 

10,777  10 

1,782  11 

240  00 

1,066  59 

71  70 

300  00 

413  20 

411  90 

150  00 

1, 114  25 


2,051  00 
1,900  33 
1,938  08 


2, 131  05 

58  07 

4,488  99 

330  80 

89  52 

280  98 

270  03 


38,204  91 


Total  amount  expended  by  the  Board  from  date  of  organization. 


$18,827  60 

22,514  38 

4,549  58 

2,557  75 

4,262  22 

160  28 

619  85 

766  90 
1,901  90 

275  00 
1,154  45 

662  30 
7,120  15 
2,750  06 
4,497  28 

260  75 
4,278  94 

230  72 
8,939  88 

543  20 

185  68 
1,046  78 

512  89 


88,126  44 

9,146  41 

266,762  16 


864,085  01 


*  Detail  statement  of  these  expenditures  heretofore  reported  to  Congress. 
Estimates  of  expenditures  for  the  fiscal  year  ending  June  30,  1862. 

For  maintenance  of  quarantine  station  at  Ship  Island,  Miss.,  including 
pay  of  inspector  in  charge  of  station,  officers  and  crews  of  vessels,  em- 
ployee at  station,  fuel  and  lights  for  station  and  vessels,  provisions,  medi- 
cines, disinfectants,  and  incidentals $19,131  50 

For  repairs  of  vessels  and  stations 3,000  00 

For  maintenance  of  Mississippi  River  inspection  service,  including  pay  of 
employes,  cost  of  fuel,  provisions,  medicines,  disinfectants,  and  inci- 
dentals at   four  stations,  viz,   Vicksburg,  Red  River,  Memphis,  and 

Cairo 33,793  71 

For  additional  steam-tug,  launch,  and  flats 18,000  00 

For  repairs 4,000  00 

For  construction  of  a  temporary  quarantine  station  at  Sapelo  Sound, 

Georgia 30,000  00 

For  maintenance  of  qnarantino  station  at  Sapelo  Sound,  Georgia,  includ- 
ing pay  of  inspector  in  charge;  employe's  at  station,  officers  and  crew  on 
quarantine  vessels,  fuel,  provisions,  medicines,  disinfectants,  and  inci- 
dentals       11,119  01 

Repairs  to  quarantine  wharf  at  Charleston,  S.  C 12, 000  00 

For  const  ruction  of  temporary  quarantine  station  at  Hampton  Roads,  Vir- 
ginia       30,000  00 

For  maintenance  of  same 5,000  00 

For  repairs 3,000  00 

For  construction  and  maintenance  of  a  temporary  quarantine  station  near 

Galveston,  Tox 50,000  00 

For  aid  to  State  and  local  boards  of  health 25,000  00 

For  miscellaneous  investigations  into  matters  affecting  the  public  health.  30,000  00 
For  per  diem  and  expenses  of  members  of  the  National  Board  of  Health..  18, 000  00 
For  per  diem  and  expenses  of  inspectors  of  the  National  Board  of  Health..  10, 000  00 
For  contingent  expenses 40,000  00 
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Office  expenses: 

For  furniture $500 

For  clerks,  messengers,  and  laborers 22,940 

For  rent,  light,  ana  fuel 1,700 

For  printing  Bulletin,  blanks,  &e 10,000 

For  stationery 1,000 

For  telegrams...: 2,000 

For  postage 1,000 

For  miscellaneous  expenses 5, 000 

389, 184  , 

Total  appropriations $625,000  00 

Total  expenditures  to  January  1,  1881 364,035  01 

Balance  January  1,  1881 260,964  99 

Estimated  expenditures  January  1, 1881,  to  June  30,  1881 75, 000  00 

185,964  9 

Additional  appropriations  required  by  above  estimates 203, 219  S 

For  quarantine  purposes  and  for  aid  to  State  and  local  boards  of  health,  to 
be  used  only  in  ease  of  an  epidemic 100,000  0 

Respectfully  submitted  on  behalf  of  the  National  Board  of  Health. 

J.  L.  CABELL, 
President  National  Board  of  Health. 

T.  J.  TURNER, 
/Secretary  National  Board  of  Health. 
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APPENDIX  A. 

EXTRACT  FROM  REPORT  FOR  QUARTER  ENDING  MAROR 

31,  ?80. 

QUARANTINE. 

Id  compliance  with  the  positive  requirements  of  the  law  as  set  forth 
in  section  3  of  the  act  approved  June  2, 1879,  and  in  conformity  with 
the  announcement  contained  in  the  Annual  Report  of  the  Board  initial 
steps  have  been  taken,  with  the  approval  of  his  Excellency  the  Presi- 
dent of  the  United  States,  for  establishing  quarantine  stations  and 
erecting  quarantine  buildings  at  Ship  Island  oft'  the  coast  of  Mississippi, 
at  Blackboard  Island  in  Sapelo  Sound  off  the  coast  of  Georgia,  and  at 
Hampton  Bonds,  Virginia. 

At  the  first  named  station  the  necessary  quarantine  buildings  will  be 
erected  with  the  permission  of  the  Secretary  of  War,  on  grounds  belong- 
ing to  the  United  States  and  in  possession  of  the  War  Department. 

It  is  proposed  to  build  a  hospital  and  other  necessary  structures  for 
the  Hampton  Boads  station,  on  sheathed  piles  in  shoal  water  on  the 
edge  of  the  channel.  A  bill  ceding  jurisdiction  and  granting  title  to  the 
United  States  passed  both  houses  of  the  Virginia  legislature  at  its  recent 
session  without  opposition  and  then  only  required  the  signature  of  the 
governor. 

It  is  ascertained  by  a  letter  from  his  excellency  that  he  would  have 
given  his  approval  if  the  bill  had  reached  him  in  time,  but  that  and 
other  bills  came  into  his  hands  only  a  few  minutes  before  the  adjourn- 
ment of  the  legislature,  and  it  is  believed  that  an  approval  given  after 
such  adjournment  would  have  been  invalid. 

The  Board  have  assurances  from  the  attorney-general  that  there  will 
be  no  difficulty  in  perfecting  the  title  at  the  next  meeting  of  the  legis- 
lature. In  the  meantime  it  is  proposed  to  make  use  of  the  hulk  "  Savan- 
nah" now  lying  at  the  navy-yard  in  Portsmouth.  Va.,  which  has  been 
turned  over  to  the  Board  by  the  Secretary  of  the  Navy,  as  a  temporary 
hospital  ship. 

It  is  proposed  that  the  buildings  to  be  immediately  erected  at  the 
Ship  Island  and  the  Sapelo  Sound  stations,  and  eventually  at  Hampton 
Boads  also,  be  made  by  contract  after  duly  advertising  for  the  same 
in  conformity  with  law,  and  it  has  been  ordered  that  the  specifications 
be  prepared  by  the  several  members  of  the  Board  in  charge  of  the  re- 
sj>ective  stations,  after  consultation  with  the  engineer  officers  who  have 
been  detailed  by  the  Secretary  of  War  for  the  purpose,  namely  Capt. 
W.  H.  Heuer  for  the  Ship  Island  station,  Capt  Jos.  0.  Post  for  the  Sa- 
pelo Sound  station,  and  Capt.  G.  B.  Phillips  for  the  station  in  Hampton 
Boads. 

In  the  opinion  of  the  executive  committee  of  the  Board  it  is  extremely 
desirable  to  establish  a  quarantine  station  in  Galveston  Bay,  for  the 
protection  of  the  Texan  coast,  but  at  the  date  of  the  last  meeting  of  the 
Board  it  was  believed  that  adequate  provision  had  been  made  or  would 
be  made  by  the  State  or  local  authorities.  At  that  date  the  municipal 
authorities  of  Galveston  had  declined  to  adopt  the  ruler)  and  regtda- 
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tions  recommended  by  this  Board,  and  had  made  no  application  fill 
aid  which  could  only  have  been  granted  on  the  condition  of  the  adop 
tion  and  enforcement  of  these  i  ules.  Accordingly  the  Board  gave  m 
authority  to  the  executive  committee  to  establish  a  quarantine  station 
on  the  Texan  coast. 

Recently,  however,  an  application  from  the  authorities  of  Galveston, 
forwarded  oy  the  Hon.  J.  H.  Reagan,  has  been  made  to  the  executive 
committee,  requesting  the  establishment  of  a  quarantine  station  at  that 
or  some  neighboring  locality  on  the  Texan  coast. 

Beyond  obtaining  the  approval  of  the  President  of  the  United  States 
the  executive  committee  has  not  felt  itself  authorized  to  take  any  action 
in  the  case,  but  proposed  to  refer  the  matter  to  the  full  Board  at  itd 
semi-annual  meeting  early  in  May. 

The  committee  is,  however,  satisfied  that  the  rules  and  regulations  to 
be  prepared  by  the  Board  ana  approved  by  the  President  of  the  United 
States  as  necessary  for  the  protection  of  the  public  health  with  as  little 
restraint  upon  commerce  as  may  be  consistent  with  such  protection, 
cannot  be  enforced  without  the  aid  of  the  National  Board  of  Health. 

Attention  is  called  to  the  following  report  of  Dr.  John  H.  Pope,  a 
sanitary  inspector  in  the  service  of  this  Board,  and  to  resolutions  adopted 
by  the  Galveston  board  of  health  bearing  upon  the  subject: 

REPORT  OF  DR.  JOHN  H.  POPE. 

Galveston,  Texas,  March  19,  1880. 

Dear  Sir:  I  was  not  in  possession  of  sufficient  information  on  the  subject  of  your 
communication  of  the  9th  instant,  to  answer  your  inquiries  intelligently.  Hence  I 
visited  Galveston  to  get  a  better  knowledge  of  the  subject.  I  called  at  Houston  to  see 
Dr.  Rutherford,  having  previously  telegraphed  him,  but  I  found  on  my  arrival,  he 
had  left  for  Brazos  de  Santiago,  before  receipt  of  ray  telegram.  I  continued  my  jour- 
ney to  Galveston,  hoping  Dr.  Rutherford  might  return  by  the  time  I  finished  my  inves- 
gations  at  this  place. 

The  present  quarantine  establishment  is  not  sufficient  for  this  port. 

The  station  used  during  1870  is  located  at  the  east  end  of  Galveston  Island,  about 
°4  miles  from  Galveston  wharf  (marked  on  the  accompanying  chart,  in  red  ink, 
"quarantine  1879").  The  point  farther  east  marked  "  quarantine  "  in  black  ink  is  the 
old  station  used  pnor  to  the  storm  of  1875,  which  destroyed  it.  At  the  location  used 
in  1879,  there  are  two  houses  about  12  and  18  feet  square,  respectively.  The  one  used 
aa  quarters  for  the  boatmen  belonging  to  the  station  is  set  on  posts  about  10  or  12  feet 
above  ground,  and  is  in  a  dilapidated  condition.  The  other  used  by  the  quarantine 
officers  as  residence,  has  two  rooms  and  a  kitchen,  and  is  raised  about  12  feet  above 

Eound  on  piling  driven  8  feet  into  the  sand.  There  is  a  wharf  160  feet  long  to  the 
nding  for  the  quarantine  officers'  yawl.  Two  yawls  18  feet  long,  8  inches  draft,  and 
one  skiff  belong  to  the  station.  There  is  also  one  wall  tent.  There  is  no  furniture  at 
the  station  except  one  table  and  two  or  three  chairs,  one  signal  light  and  "several 
lights  and  lanterns  used  about  the  houses."  Tbis  information  I  obtained  from  Dr. 
M7  R.  Brown,  quarantine  officer  in  charge  during  1879. 

The  regular  session  of  the  sixteenth  legislature,  1879,  appropriated  for  quarantine 
purposes  as  follows : 

For  pay  of  State  health  officer,  and  for  expenses  incurred  under  quarantine  laws 
in  the  State  $20,000  a  year  for  two  years. 

"  For  building  quarantine  station  houses  at  such  points  as  the  health  officer  may 
deem  advisable  $5,000."  (Vide  Ch.  148.  p.  157— General  laws  of  Texas,  1879,  Reg.  Sess. ) 

At  the  special  session  sixteenth  legislature,  1879,  $7,000  additional  was  appropriated 
"for  quarantine  buildings,  wharves,  &c,  for  quarantine  purposes;  provided  it  be  used 
at  the  following  points  and  places;  Brazos  de  Santiago,  Corpus  Christi,  Indianoln, 
Galveston,  Sabine  Pass,  Orange,  Denison,  Texarkana,  and  Marshall.'1  (Vide  Gen'l 
Laws,  ch.  37,  p.  34,  special  session  sixteenth  legislature,  1879.) 

It  will  thus  be  seen  that  $12,000  was  the  total  appropriated  for  buildings,  wharves, 
Ac,  for  all  the  stations  (nine  in  number)  on  the  Gulf  Coast  and  inland  border. 

Out  of  this  appropriation  the  State  health  officer  has  had  erected,  on  Pelican  Island, 
two  buildings  the  plan  of  which  I  send  you.  One  of  these  buildings  is  a  hospital,  the 
~*iher  for  quarantine  officer  and  assistants.    They  are  located  about  the  tripod  marked 

1  **4  ink  on  Pelican  Islands  (see  tracing). 

re  are  no  warehouse  facilities,  no  barges  or  lighters  for  transferring  cargo. 
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I  think  one  complete  quarantine  station  on  the  Texas  coast  would,  for  the  present, 
relieve  the  commerce  of  Texas  from  the  embargo  placed  on  it  by  non-intercourse  quar- 
antine. In  consultation  with  the  health  authorities  here,  they  express  themselves  in 
favor  of  allowing  commerce  to  go  on,  if  the  vessels,  cargo,  crew,  and  passengers  can 
be  subjected  to  proper  treatment  at  a  complete  quarantine  establishment.  From  my 
experience  at  the  ports  west  of  this,  during  the  last  summer,  I  am  of  opinion  that  the 

Snncipal  thing  in  the  way  of  a  national  quarantine  on  this  coast  is  want  of  facilities  for 
andling  cargoes,  &c,  that  may  be  from  infected  ports.  You  ask  whether  such  sta- 
tion "should  be  established  at  Galveston  or  farther  west  on  the  coast."  I  think  some 
point  near  the  entrance  to  Galveston  Bay  would  be  most  suitable,  and  for  the  follow- 
ing reasons : 

1.  It  is  most  convenient  for  the  commerce  of  Texas.  The  commerce  of  Sabine  Pass 
is  principally  a  coasting  lumber  trade  with  ports  west  of  it.  The  entrance  to  the  ship 
channel  leading  to  Clinton  and  thence  by  rail  to  Houston  is  through  Galveston  Bay. 
The  geographical  position  of  Galveston  makes  it  more  nearly  on  the  route  of  vessels 
plying  between  Indianola,  or  Corpus  Christi,  or  Brazos  de  Santiago,  and  ports  most 
liable  to  become  infected  with  yellow  fever,  except  the  trade  between  Mexican  ports 
and  Texas  ports  west  of  Galveston.  But  this  Mexican  trade  with  ports  west  of  Gal- 
veston is  very  light.  Nearly  all  the  commerce  between  Mexican  and  Texan  ports 
enters  at  Galveston. 

There  is  a  line  of  English  steamships  that  ply  between  Liverpool,  Hamburg,  and 
Bordeaux,  and  Brazos  de  Santiago,  via  Vera  Cruz  and  other  Mexican  ports.  Their 
principal  cargo  in  bonded  goods  for  Matamoras  and  interior  of  Mexico.  They  do  not 
bring  much  from  Mexican  ports  for  Brazos  de  Santiago— occasionally  some  passengers. 
The  chief  source  of  danger  is  from  taking  on  goods  for  Europe  at  an  infected  Mexican 
port,  and  mixing  with  cargo  destined  for  Brazos  de  Santiago,  thus  infecting  the  whole 
cargo.  It  occurs  to  me  that  the  simplest  remedy  for  this  would  be  for  these  ships  to 
come  first  to  Brazos  de  Santiago  and  go  thence  to  the  Mexican  ports.  In  my  inquiries 
last  summer  I  could  ascertain  no  reason  why  this  could  not  be  done,  except  that  by 
the  route  the  vessels  take  now  they  obtain  some  advantage  of  winds  and  currents. 

The  Indianola  cattle  trade  with  Havana  is  a  very  important  one,  but  Galveston 
does  not  lie  far  out  of  the  route  taken  by  the  ships.  A  large  majority  of  the  vessels 
enter  at  Galveston  that  come  to  Texas  from  ports  most  liable  to  have  yellow  fever,  and 
in  fact  any  disease  for  which  quarantine  is  established.  The  ports  I  refer  to  are  the 
Mexican,  South  American,  West  Indian,  and  South  Atlantic  and  Gulf  ports  of  the 
United  States. 

So  much  for  the  commerce  as  it  is  now.  If  iu  the  future  the  ports  west  of  this  should 
have  their  railways  so  extended  to  the  interior  as  to  largely  increase  their  importance 
as  ports  of  entry,  and  an  additional  quarantine  station  should  be  needed,  the  curved 
line  of  the  Texas  coast  would  seem  to  make  it  desirable  to  have  the  stations  as  near  as 
possible  the  extremities  of  the  arc ;  so  that  one  or  the  other  of  such  stations  would  lie 
near  the  route  of  vessels  coming  from  any  direction.  In  such  event,  Galveston  would 
be  a  better  point  for  the  present  station  than  a  point  farther  west. 

2.  I  am  assured  the  land  for  site  can  be  procured  without  cost  in  Galveston  Bay.  I 
have  addressed  the  following  communication  to  the  mayor  and  council  of  Galveston  in 
reference  to  this  point: 

"  Galveston,  Tex.,  March  19, 1880. 

41  To  the  Han,  Mayor  and  Common  Council,  City  of  Galveston : 

"  Gentlemen  :  I  have  the  honor  to  request  information  on  the  following  points,  to  be 
transmitted  to  the  office  of  the  National  Board  of  Health,  Washington.  Has  the  City 
of  Galveston,  through  its  mayor  and  common  council,  such  jurisdiction  over  Pelican 
Island  as  to  grant  the  use  of  said  island  to  the  National  Board  of  Health  for  the  pur- 
pose of  erecting  and  maintaining  a  quarantine  establishment  for  the  benefit  of  the  com- 
merce of  Galveston  and  other  accessible  ports — such  a  quarantine  establishment,  for 
instance,  as  is  proposed  to  be  erected  at  Ship  Island  f  If  the  city  has  such  jurisdic- 
tion, will  it  grant  the  use  of  said  island  to  the  National  Board  of  Health  for  tne  pur- 
poses iudicated,  iu  consideration  of  the  National  Board  of  Health  erecting  and  main- 
taining such  quarantine  establishment  f 

"A  reply,  at  your  earliest  convenience,  will  very  much  oblige  vonr  obedient  servant. 

"JNO.  H.  POPE, 
"Sanitary  Inspector,  National  Board  of  Health." 

The  mayor  assured  me  he  would  get  the  council  together  as  soon  as  possible  and  act 
on  the  communication.  In  conversation  with  the  mayor  and  two  of  (ho  aldermen,  I 
was  told  they  had  no  doubt  the  island  could  and  would  be  granted  as  requested.  The 
city  council  cannot  sell  the  island,  nor  can  it  be  sold  under  execution  or  otherwise  to 
pay  any  debt  of  the  city.  The  meeting  of  the  council  will  probably  be  held  next  Wed- 
nesday. 24th  instant.    I  will  forward  the  answer. 

The  (and  about  entrance  to  Matagorda  Bay  is  either  the  property  of  private  indivi- 
duals, and  would  have  to  be  purchased  or  condemned  and  appraised  by  a  commission, 
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or  it  is  the  property  of  the  State,  and  would  require  an  act  of  the  legislature  to  pa 
title.  Besides,  isolation  oould  not  be  made  so  satisfactory  on  either  Matagorda  penii 
aula,  or  on  the  islands  on  the  other  side  of  the  channel. 

Pelican  Island  is  the  most  suitable  point  in  Galveston  Bay  for  the  location  of  a  quai 
antine  station.  The  only  other  place  I  thought  worth  considering  was  Bolivar  Penis 
sula.  This  is  leased  and  occupied  by  the  government  force  in  charge  of  the  harbo 
improvements. 

Pelican  Island  is  north  of  Galveston  about  three  miles,  and  is**  little  less  distant 
from  the  mainland.  It  lies  between  the  channel  leading  up  to  Clinton  and  the  om 
leading  to  Galveston  Wharf.  The  island  is  about  one  and  a  half  miles  long  and 
about  three-fourths  of  a  mile  broad  at  its  widest  point.  It  is  composed  of  shell  and 
sand,  has  an  elevation  or  ridge  running  almost  the  entire  length  of  the  island,  neaz 
its  northern  shore.  The  top  of  this  ridge  is  from  3  to  4|  feet  above  ordinary  high-tide. 
The  ridge  is  from  100  to  200  feet  wide.  South  of  this  ridge  the  island  is  low  and  flat, 
subject  to  overflow  in  high-tide.  In  addition  to  the  grassy  vegetation  growing  on 
most  of  the  island,  the  ridge  is  covered  with  a  chaparral  or  thicket  of  scrubby  growth, 
some  of  which  is  mesquite. 

It  is  said  the  island  was  submerged,  during  the  cyclone  of  1875,  only  to  depth  of  10 
inches.  Vessels  only  drawing  10  inches  went  aground  on  this  island  during  the 
severest  part  of  that  storm. 

The  buildings  of  the  proposed  quarantine  station  shonld  be  located  along  the  ridge. 
The  warehouse  and  wharf  would  be  somewhere  near  the  tripod  (marked  in  red  ink  on 
the  tracing).  If  possible  it  should  be  farther  east,  but  this  will  have  to  depend  on 
the  nearness  of  the  channel.    The  wharf  should  be  extended  out  to  ten  feet  water. 

The  quarters  for  passengers  not  sick  should  be  toward  the  west  end  of  the  island, 
where  they  could  be  isolated  and  have  that  portion  of  the  island  for  out-door  exercise 
and  recreation.  The  hospital  for  sick  with  other  than  infections  diseases  should  be 
next  in  order  as  we  go  from  west  to  east ;  then  quarters  for  officers  and  men  in  charge 
of  station ;  then  warehouse  and  wharf,  and  finally  hospital  for  infectious  diseases, 
except  small-pox,  for  which  a  hospiial  could  be  located  on  the  south  side  of  the  island 
where  the  fisherman's  hut  is. 

It  will  require  a  wharf  about  1,900  feet  long,  according  to  latest  charts,  to  reach  a 
channel  of  water  10  feet  deep.  I  would  advise  that  soundings  be  made  before  the  loca- 
tion is  determined  on. 

All  the  buildings  should  be  on  piling,  extending  about  8  feet  into  the  ground  and 
4  or  5  feet  above  ground.  This  opinion  is  founded  on  the  judgment  of  those  better 
acquainted  than  I  am  with  the  effects  of  the  gales  and  cyclones  on  this  coast.  There 
should  at  least  be  a  sufficient  number  of  the  houses  raised  thus  on  stout  piles  to  insure 
refuge  in  event  of  storm. 

As  to  the  capacity  of  the  warehouse,  it  should  be  large  enough  to  accommodate  the 
cargo  of  a  2,500-ton  vessel.  There  is  only  one  vessel  entering  here  larger  than  this,  to 
wit,  the  Colorado,  2,750  tons.  The  heaviest  draught  vessels  are  those  running  between 
this  and  New  York  City.  The  average  tonnage  of  the  steamships  entering  here  is 
about  1,200  or  1,300  tons.  Vessels  engaged  in  the  South  American  and  Mexican  trade 
are  smaller.  If  success  follows  the  efforts  to  deepen  the  bar,  larger  vessels  will  doubt- 
less come  to  this  port,  but  this  will  at  least  be  several  years. 

The  buildings  erected  by  the  State,  I  have  no  doubt,  would  be  allowed  to  the  Na- 
tional Board  of  Health  for  their  use  in  the  event  the  proposed  station  were  established 
here.  These  could  be  utilized  as  quarters  for  officers  and  men  or  some  other  purpose. 
These  buildings  require  some  repairs  on  account  of  the  mischief  inflicted  by  pic-nic  or 
fishing  parties.  They  also  require  some  additional  work  to  make  them  ready  for  use. 
Some  of  the  walls  are  badly  warped  on  account  of  green  lumber.  There  is  no  kitchen 
nor  cooking-house.  The  water-closet  of  the  hospital  needs  boxes  or  drawers  if  the  dry 
earth  system  is  to  be  used.  As  it  is  arranged  now  the  droppings  of  excrement  and  urine 
fall  on  the  surface  of  the  ground  under  the  hospital.  Cypress  piling  will  cost  15  cents 
a  running  foot  (will  last  three  to  five  years,  uncoppered,  when  used  for  wharves),  and 
lumber  $16  a  thousand  feet,  delivered  on  the  island. 

The  boarding  station  should  be  fixed  by  buoys  at  a  point  east  of  where  the  two  chan- 
nels diverge  to  each  side  of  Pelican  Island.  Some  vessels  have  to  be  boarded  and 
inspected  outside  the  bar  on  account  of  their  heavy  draught.  For  this  purpose  and  for 
lightering  there  should  be  at  least  one  steam  tug  and  two  covered  barges. 

It  is  a  part  of  the  general  plan,  as  discussed  with  the  health  authorities  here,  that 
the  local  board  of  health  shall  have  its  inspector  or  quarantine  officer  at  tbe  old  quar- 
antine station  at  east  end  of  Galveston  Island.  All  vessels  coming  over  the  bar  and 
passing  to  the  left  of  Pelican  Island  in  the  channel  toward  Galveston  wharf  will  be 
Doarded  by  the  Galveston  quarantine  officer.  If  the  ship  is  suspected  she  is  sent  to 
the  National  Board  of  Health  station  on  Pelican  Island.  The  Galveston  quarantine 
officer  also  boards  all  vessels  for  Galveston  that  have  passed  through  the  quarantine 
process  at  the  National  Board  of  Health  station,  to  see  if  they  have  the  certificate  of 

*  National  Board  of  Health  quarantine  officer,  and  are  in  apparently  good  sanitary 
lition. 
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The  following  communication  was  addressed  to  the  board  of  health,  and  the  inclosed 
resolutions  passed  in  answer  thereto : 

"To  the  Galveston  Board  of  Health : 

"  Gentlemen  :  I  desire  information  on  the  following  points,  for  the  nse  of  the  Na- 
tional Board  of  Health,  as  important  in  determining  the  establishment  of  a  complete 
Quarantine  station  on  the  Texas  coast  under  the  direction  of  the  National  Board  of 
[ealth,  such  station,  for  example,  as  is  proposed  to  be  established  at  Ship  Island: 
"  1.  If  the  National  Board  of  Health  should  erect  and  maintain  sucn  quarantine 
establishment,  will  the  health  authorities  of  Galveston  require  all  infected  ana  suspected 
vessel,  before  landing  or  discharging  at  the  port  of  Galveston,  to  be  properly  treated 
at  said  station  for  the  elimination  of  infection  and  contagion  f 

"2.  Will  the  health  authorities  of  Galveston  allow  free  pratique  to  vessels  having 
certificate  of  good  sanitary  condition  and  freedom  from  infection  from  the  quarantine 
officer  in  charge  of  the  National  Board  of  Health  station,  provided  your  quarantine 
officer  or  inspector  should  find  the  vessel  free  from  disease  and  apparently  in  good  san- 
itary condition? 

"I  have  the  honor  to  be,  yours,  respectfully, 

"JNO.  H.  POPE, 
"Sanitary  Inspector,  National  Board  of  Health." 

As  will  be  seen  by  the  resolutions,  both  questions  were  answered  in  the  affirmative. 

Before  the  old  station  at  east  end  of  Galveston  Island  could  be  used  for  boarding  and 
inspecting  station  a  good  deal  of  repairing  would  have  to  be  done.  The  probable  cost 
would  be  about  $500.  I  have  understood  there  are  some  funds  in  the  State  treasury 
that  can  be  used  for  such  purpose,  but  I  do  not  know,  until  I  see  Dr.  Rutherford. 

There  is  ample  room  for  anchorage  to  the  north  of  Pelican  Island. 

I  am  of  opinion  that  all  the  stations  or  ports  on  Texas  coast  would  adopt  resolutions 
similar  to  those  passed  by  the  Galveston  board,  in  reference  to  making  suspected  vessels 
come  to  the  National  Board  of  Health  station,  and  admitting  them  on  certificate  of  the 
National  Board  of  Health  quarantine  officer,  provided  no  sickness  should  be  on  board 
and  the  vessel  in  apparently  good  sanitary  condition.  I  judge  this  by  the  temper  of 
the  health  authorities  in  my  inspection  district  last  summer.  I  have  been  shown  a 
letter  from  Governor  Roberts  to  Dr.  Haden,  president  of  Galveston  board  of  health,  in 
which  he  speaks  of  calling  a  meeting  of  the  various  local  health  authorities  in  Texas 
for  the  purpose  of  having  uniform  regulations  during  the  coming  season.  It  will  be 
well  to  brine  before  that  meeting  this  matter  of  co-operation  through  means  of  a  Na- 
tional Board  of  Health  station.  I  suggested  it  to  Dr.  Haden.  I  have  very  little  doubt 
all  the  Texas  ports  will  be  glad  of  an  opportunity  of  keeping  up  their  commerce  by 
means  of  a  complete  quarantine  station  under  the  direction  of  the  National  Board  of 
Health. 

Dr.  Rutherford  is  expected  back  on  to-morrow  or  next  day.  I  will  keep  this  report 
open  and  wait  until  Monday  for  him.  If  the  rough  weather  now  prevailing  detains 
him  longer  than  Monday  morning  I  shall  leave  for  Marshall  and  trust  to  an  under- 
standing by  letter.  In  a  recent  letter  Dr.  Rutherford  informed  me  he  intended 
resigning  his  position  as  State  health  officer  on  his  return  from  the  tour  of  the  stations. 
I  have  no  intimation  as  to  who  will  be  his  successor. 

Marshall,  Tex.,  23. 

Dr.  Rutherford  arrived  at  Galveston  Monday  morning,  and  I  had  an  opportunity  of 
consulting  him. 

We  agree  that  there  should  be  a  complete  quarantine  station  for  Texas  ports ;  that 
Pelican  Island  in  Galveston  Bay  is,  all  tilings  considered,  the  best  location  ior  such  sta- 
tion ;  that  if  the  National  Board  of  Health  will  erect  and  maintain  such  station,  we  are 
of  opinion  all  Texas  Gulf  ports  will  require  infected  vessels  to  bo  treated  there  before 
admitting  them,  and  that  the  health  authorities  at  the  various  ports  will  admit  vessels 
that  hold  certificate  of  the  officer  in  charge  of  the  National  Board  of  Health  station, 
provide* I  there  is  no  sickness  on  board  and  the  vessel  is  in  apparently  good  sanitary 
condition. 

I  asked  the  State  health  officer  if  an  arrangement  could  be  made  by  which  the  State 
would  allow  the  National  Board  of  Health  the  use  of  the  buildings  already  on  the 
island  as  a  part  of  the  complete  quarantine  establishment  proposed.  He  said  the 
National  Board  should  pay  the  State  the  actual  cost  of  the  building,  which  is  about 
$3,000.  I  suggested  that  the  proposed  scheme  was  in  the  interest  of  Texas  commerce 
and  that  the  State  could  well  afford  to  allow  free  use  of  the  buildings  if  the  National 
Board  would  add  sufficiently  to  them  to  make  the  station  of  real  sr  rree  in  pre- 
venting disease  and  allowing  commerce  to  go  on.  He  answered  that  if  tne  National 
Board  should  maintain  and  operate  the  station  they  had  best  own  all  the  buildings. 
I  replied  that  it  might  be  a  condition  of  the  appropriation  by  Congress  that  the  States 
benefitted  should  gradually  pay  pack  to  the  general  government  the  money  allowed  for 
these  stations ;  but  that  whether  that  should  be  a  proviso  or  not,  the  National  Board 
was  trying  to  devise  means  of  relieving  commerce  of  southern  ports  from  some  of  the 
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burdensome  restrictions,  and  the  States  ought  to  obtain  the  benefit  of  it  if  possible* 
He  said  he  was  heartily  in  favor  of  co-operation  looking  to  that  end.    He  finally  re* 
marked  that  the  appropriation  for  Galveston  was  exhausted  and  that  ho  would  have) 
no  place  to  put  the  Galveston  quarantine  officer ;  that  if  the  National  Board  got  con- 
trol of  the  buildings  on  Pelican  Island  they  (the  National  Board  of  Health)  should  aft 
least  put  the  old  station  at  east  end  of  Galveston  Island  in  condition  to  render  it  safe., 
I  asked  if  there  was  not  $600  in  State  treasury  that  could  be  made  use  of  for  purpose ' 
of  repairing  these  buildings.     He  informed  me  that  money  alluded  to  belonged  of 
right  to  the  station  at  Orange,  on  the  Texas  and  New  Orleans  Railrdad ;  that  he  had 
intended  building  a  warehouse  for  disinfecting  the  infected  goods  that  might  come  by 
railroad.    The  railroad  company  were  talking  of  putting  up  a  builing  for  the  purpose 
and,  if  they  did  so,  Dr.  R.  thought  may  be  this  money  ($600)  might  be  diverted  to 
another  .station.    This  makes  the  using  of  it  at  Galveston  depend  -on  a  contingency. 
Dr.  Rutherford  said  he  would  write  to  the  National  Board  of  Health  on  this  subject. 
He  told  me  I  was  at  liberty  to  inform  you  he  would  resign  his  position  as  State  health 
officer  at  an  early  day,  and  he  feels  assured  that  Dr.  R.  M.  Swearingen,  of  Austin, will" 
be  his  successor. 

If  the  National  Board  of  Health  should  decide  to  recommend  an  appropriation  for 
the  station  on  the  Texas  coast,  it  is  probable  the  station  could  not  be  completed  for  use 
this  season.  If,  however,  the  warehouses — say  two  cf  them,  each  140  by  24  by  12  feet — 
could  be  erected  in  time  for  handling  cargoes,  and  the  station  furnished  with  steam- 
tug  and  two  lighters,  this  itself  would  go  far  toward  relieving  the  embargo  at  Texas 
ports.  Until  other  buildings  were  complete,  tents  could  be  used  if  necessity  required. 
It  would  be  well  to  have  tents  on  hand  as  part  of  the  permanent  equipment  of  the 
station. 

I  have  the  honor  to  be,  very  respectfully,  yours, 

JNO.  II.  POPE. 
Dr.  T.  J.  Turner, 

Secretary  National  Board  of  Health,  Washington,  D.  C. 


[Extract  from  minutes  of  Galveston  board  of  health  agreeing  to  co-operate  with  the  National  Board  of 

Health.] 

Office  of  the  Board  of  Health, 

Galveston,  Tex,,  March  20,  1880. 

Sir:  A  called  meeting  of  the  Galveston  board  of  health  was  held  this  day  at  10 
o'clock  a.  in. 

Present :  Dr.  John  M.  Hayden,  president,  Dr.  T.  MoClanahan,  Dr.  E.  H.  Watts,  Messrs. 
N.  N.  John,  S.  B.  Noble,  J.  Fooke. 

The  president  stated  that  the  meeting  was  called  to  receive  and  act  upon  a  com- 
munication from  Dr.  John  H.  Pope,  sanitary  inspector  of  National  Board  of  Health, 
relating  to  quarantine  facilities  on  the  coast  of  Texas. 

The  communication  from  Dr.  Pope  was  read  to  the  meeting  in  session  and  the  fol- 
lowing preamble  and  resolutions  in  reply  offered  by  Mr.  Noble : 

"  Whereas,  Dr.  John  Pope,  sanitary  inspector  of  the  National  Board  of  Health,  in 
order  that  he  may  be  able  to  report  definitely  to  said  National  Board  as  to  the  advisa- 
bility of  establishing^and  locating  on  the  Texas  Coast  a  complete  quarantine  station, 
has  propounded  certain  questions  looking  to  the  desirability  of  establishing  and  locat- 
ing said  quarantine  station  at  Galveston  ;  therefore — 

*4 Resolved,  That  if  the  National  Board  of  Health  shonld  erect  and  maintain  such  quar- 
antine establishment  as  referred  to  us  in  Dr.  Pope's  communication  of  the  19th  instant, 
the  health  authorities  of  Galveston  will  require  all  infected  vessels,  before  landing  or 
discharging  at  the  port  of  Galveston,  to  be  properly  treated  at  said  station  for  the 
elimination  of  infection  and  contagion. 

"  Resolved,  That  upon  the  erection  of  said  proposed  quarantine  establishment  the 
health  authorities  of  Galveston  will  allow  free  pratique  to  vessels  having  certificates  of 
good  sanitary  condition  and  freedom  from  infection,  from  quarantine  officer  in  charge 
of  the  National  Board  of  Health  station :  Provided,  Our  quarantine  officer  or  inspector 
should  find  the  vessel  free  from  disease  and  apparently  in  good  sanitary  condition." 

The  motion  to  adopt,  as  put  by  Mr.  Noble,  was  seconded  by  Mr.  John,  and  unani- 
mously carried. 

I  certify  that  the  foregoing  is  a  correct  copy  from  proceedings  Galveston  board  of 
health,  March  20,  1880. 

CLARK  CAMPBELL,  M.  D., 

Secretary  Board  of  Health, 
Attest : 

P.  S.  Wren, 
City  Clerk. 
>KAL.] 
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REPORT  FOR  THE  QUARTER  ENDING  JUNE  30, 1880. 


National  Board  of  Health, 

Washington,  D.  C,  July  15, 1880. 
Hon.  John  Sherman, 

Secretary  of  the  Treasury,  Washington,  D.  C. : 

Sir:  The  National  Board  of  Health,  by  its  executive  committee, 
respectfully  submits,  as  required  by  law,  the  following  statement  of 
the  operations  and  expenditures  of  the  Board  for  the  quarter  ending 
June  30. 

SPECIAL  INVESTIGATIONS  AND  SANITARY  SURVEYS. 

Since  the  date  of  the  last  quarterly  report  the  following-named  inves- 
tigations then  in  progress  have  been  completed,  viz: 

1.  An  investigation  as  to  the  best  method  of  determining  the  amount 
and  character  of  the  organic  matter  in  the  air,  by  Prof.  Ira  Bemsen,  of 
the  Johns  Hopkins  University  of  Baltimore. 

2.  A  report,  on  water  analysis  in  general,  by  Dr.  Charles  Smart,  assist- 
ant surgeon,  U.  S.  A. 

3.  An  investigation  by  experimental  and  clinical  methods  into  the 
causes  and  nature  of  diphtheria,  by  Dr.  H.  C.  Wood,  of  Philadelphia. 

4.  A  sanitary  survey  of  the  eastern  coast  of  New  Jersey  bordering 
on  New  York  Harbor. 

5.  A  partial  survey  of  a  portion  of  Baltimore  City. 

With  the  exception  of  the  last-named  survey,  the  reports  of  these 
sevei-al  investigations  are  in  the  possession  of  the  Board  in  the  original 
manuscripts.  It  is  proposed  to  publish  some  or  all  of  them  in  the  Bul- 
letin, and  when  this  is  done  copies  of  the  same  will  be  transmitted  to 
your  department. 

C.  A  report  by  Dr.  J.  J.  Woodward,  U.  S.  A.,  on  the  pathological 
histology  of  yellow  fever. 

But  one  additional  investigation  has  been  ordered  since  the  date  of 
the  last  quarterly  report,  namely,  an  investigation  into  the  adulteration 
of  food,  by  Dr.  Charles  Smart,  U.  S.  A. 

CONFERENCE  ON  VITAL  STATISTICS. 

In  accordance  with  a  design  explained  in  the  last  quarterly  report, 
this  Board  invited  all  persons  interested  in  vital  statistics,  and  especially 
those  who  were  charged  with  the  duties  of  State  or  municipal  registra- 
tion, to  meet  with  it  in  Washington  on  the  Gth  of  May  for  the  purpose 
of  considering  the  best  methods  for  the  collection  and  publication  of 
such  statistics.  In  response  to  this  invitation  a  number  of  gentlemen 
froin  different  sections  of  the  United  States  between  Boston  and  New 
Orleans  met  with  the  Board  in  open  conference,  which  occupied  the 
days  of  May  6  and  7.    The  proceedings,  with  the  exception  of  an  in- 
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tere8ting  paper  by  Professor  Abb6  on  the  relations  of  meteorologk 
phenomena  to  vital  statistics,  which  was  temporarily  mislaid,  have  bet 
published  in  Supplement  No.  5  of  the  National  Board  of  Health  Bulleti 

QUARANTINE. 

Referring  to  the  last  quarterly  report  for  an  exposition  of  the  vie* 
and  purposes  then  entertained  by  this  Board  as  to  the  importance  am 
necessity  of  establishing  and  maintaining  quarantine  stations  under  til 
auspices  and  control  of  the  Board  at  Hampton  Roads,  Sapelo  Sound,  am 
Ship  Island,  it  is  a  subject  of  regret  that,  owing  to  recent  legislation  bj 
Congress,  it  has  not  been  possible  to  carry  out  those  views  except  in  I 
very  partial  manner. 

The  funds  at  the  disposal  of  the  Board  have  necessitated,  in  the  case 
of  Hampton  Roads,  a  temporary  abandonment  of  a  national  quarantine, 
substituting  therefor  aid  to  the  local  authorities  by  the  loan  of  a  barge, 
purchased  and  equipped  as  a  floating  hospital  at  a  cost  not  exceeding 
$600.  This  was  found  to  be  less  expensive,  and  in  all  respects  much 
better,  than  to  repair  and  fit  the  hulk  Savannah,  lying  at  the  navy-yard 
at  Portsmouth,  which,  at  the  request  of  the  Board,  had  been  courteously 
granted  for  its  use  by  the  Hon.  Secretary  of  the  Navy.  For  a  like  rea- 
son a  temporary  arrangement  has  been  made  at  the  Sapelo  Sound  sta- 
tion by  the  use  of  hospital  tents  on  the  southern  end  of  Blackboard 
Island,  and  by  the  purchase  of  a  steam-launch  for  boarding  vessels. 
The  erection  of  a  hospital,  warehouse,  and  wharf  at  Ship  Island  had. 
already  proceeded  so  far  before  any  question  arose  as  to  make  it  inex- 
pedient to  alter  the  original  plans  of  the  Board  in  respect  of  that 
important  station.  In  like  manner  the  purchase  of  three  steam-launches 
for  the  Mississippi  River  stations  at  Cairo,  Memphis,  and  Yicksburg, 
and  of  a  sanitary  patrol  steamboat  to  carry  medical  supplies  and  disin- 
fectants at  short  notice  to  points  on  the  river  not  directly  accessible  by 
means  of  railroads,  had  been  contracted  for  at  an  early  period  of  the 
spring. 

This  provision  for  aiding  State  and  municipal  boards  of  health  in  pre- 
venting the  dissemination  of  the  seeds  of  contagious  and  infectious  dis- 
eases in  conformity  with  the  requirement  of  section  3,  act  approved  June 
2, 1879,  is  considered  by  this  Board  to  be  an  indispensable  means  of 
effecting  that  end.  It  has  accordingly  prepared  for  this  river  inspection 
service  two  somewhat  elaborate  codes  of  rules  and  regulations,  one  set 
to  be  enforced  in  the  absence  of  yellow  fever  or  cholera  in  the  Missis- 
sippi Valley,  the  other  to  be  enforced  when  yellow  fever  exists  at  or  in 
the  vicinity  of  any  port  or  place  on  the  Mississippi  River.  These  codes 
have  been  published  in  No.  50  of  the  Bulletin,  and  are  hereto  appended. 

ANNUAL  MEETING  OP  THE  BOARD. 

Within  the  period  covered  by  this  report  the  annual  meeting  of  the 
Board  was  held  May  4-10,  inclusive,  when  its  former  officers  were  re- 
elected, and,  in  addition  to  other  work,  the  by-laws  were  revised,  as  will 
be  seen  by  reference  to  No.  46  of  the  Bulletin,  May  15,  1880,  a  copy  of 
which  is  herewith  submitted. 

REVISION  OP  RULES  AND  REGULATIONS. 

At  the  same  meeting  the  Board  revised  the  rules  and  regulations  for 
securing  the  best  sanitary  condition  of  vessels,  including  their  cargoes, 
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passengers,  and  crews  coming  to  the  United  States  from  any  foreign 
port  where  any  contagions  or  infections  disease  exists.  The  rules  then 
slightly  modified  were  submitted  to  the  President  of  the  United  States, 
and  were  approved  by  His  Excellency  June  17,  and  have  been  published 
in  the  Bulletin  of  the  Board,  No.  51,  a  copy  of  which  is  hereto  appended. 

The  same  number  of  the  Bulletin  contains  the  revised  circular  No.  7, 
addressed  to  State  and  municipal  boards  of  health,  and  Betting  forth  the 
rules  which  govern  the  National  Board  in  co-operating  with  and  aiding 
State  and  local  boards  of  health  in  carrying  out  the  ends  of  the  act  ap- 
proved June  2, 1879. 

The  Board  submits  herewith  a  statement  of  its  expenditures  for  the 
quarter  ending  June  30, 1880. 

Very  respectfully,  your  obedient  servant, 

J.  L.  CABELL, 
President  National  Board  of  Health. 
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(From  Bulletin  No.  60.  June  12. 1880.) 

National  Board  of  Health. 
MISSISSIPPI  RIVER  INSPECTION  SERVICE. 

In  accordance  with  the  recommendations  of  the  various  State  boaids  of  health  i 
of  the  sanitary  coancil  of  the  Mississippi  Valley,  the  National  Boaid  of  Health  1 
established  its  river  inspection  service  for  the  purpose  of  preventing  the  introducti 
and  spread  of  epidemic,  contagious,  or  infections  diseases  along  the  Mississippi  Riv 
and  of  avoiding  unnecessary  obstruction  to  travel  and  traffic  during  the  prevalence 
such  diseases. 

The  experience  of  1879  showed  that  such  inspections  secured  an  improved  sanita 
condition  of  steamboats,  barges,  and  other  vessels ;  created  in  threatened  oommuniti 
such  a  degree  of  confidence  as  led  to  the  abandonment  of  conflicting  and  onerous  qua 
antine  regulations;  and  prevented  the  spread  of  disease  along  the  river,  although  yello 
fever  existed  at  several  places  in  the  valley. 

The  service  provides  a  continuous  sanitary  supervision  of  vessels  in  transit  on  th 
Mississippi  River,  between  New  Orleans  ana  Cairo,  during  the  summer  months;  sue 
supervision  being  exercised  through  a  corps  of  inspectors  acting  under  uniform  role 
And  regulations.    The  equipment  of  the  service  embraces — 

A.  Tnree  intermediate  inspecting  stations,  located  as  follows : 
No.  1. — Near  Vickeburg,  Miss. 

No.  2. — Near  Memphis,  Tenn. 
No.  3.— Near  Cairo,  111. 

Theso  stations  are  designated  by  yellow  flags  during  the  day,  and  by  yellow  lights 
at  night,  and  are  provided  with — 

B.  Steam-launches  and  yawls  for  the  use  of  the  inspectors  in  boarding  boats  arriv- 
ing in  the  vicinity  of  their  stations ;  and  with — 

C.  Suitable  locations  (1)  for  the  cleansing,  disinfection,  and  other  necessary  treat- 
ment of  foul  or  infected  boats;  (2)  for  the  hospital  treatment  of  the  sick  from  such 
boats ;  and  (3)  for  the  temporary  accommodation  of  other  persons  from  such  boats. 
There  is  also — 

D.  A  sanitary  patrol-boat  for  the  use  of  the  chief  inspector  in  supervising  the  con- 
duct of  the  service  generally,  and  for  the  prompt  conveyance  of  relief  to  isolated  com- 
munities during  epidemics. 

During  the  last  inspection  season  it  was  found  possible  to  conduct  this  service  with 
little  or  no  delay,  expense,  or  annoyance  to  river  travel  and  traffic.  With  added 
experience,  and  a  better  equipment,  it  is  believed  tbat  these  inspections  will  prove 
of  still  greater  utility  in  protecting  the  public  health  and  in  promoting  commercial 
intercourse. 


CODE  A. 


General  rules  and  regulations  to  be  enforced  in  the  absence  of  cholera  or  yellow  fever  in 

the  Mississippi  Valley, 

1.  From  and  after  May  1  of  each  year,  and  until  the  close  of  the  inspection  season  as 
announced  by  the  National  Board  of  Health,  all  steamboat*  carrying  passengers  or 
freight,  and  all  tugs,  tow-boats,  and  barges,  departing  from  the  port  of  New  Orleans 
for  Vicksburg  or  above,  should  obtain  a  certificate  of  inspection  (Form  1}.  The 
inspector  of  the  Mississippi  River  service  stationed  at  New  Orleans  shall,  upon 
request  of  the  owner,  agent,  or  captain  of  such  boats,  make  the  inspections  and  furnish 
the  certificate  referred  to. 

2.  Such  request  should  be  sent  to  the  inspector,  in  writing,  at  least  twenty-four  (21) 
hours  before  the  date  of  departure  of  the  vessel  (Form  2). 

3.  At  an  hour  as  near  as  convenient  to  the  time  fixed  for  departure,  the  inspector 
shall  make  a  thorough  examination  of  the  boat  with  reference  to  the  following  points : 

(a)  Presence  or  absence,  among  passengers,  officers,  and  crew,  of  dangerous  sick- 
ness. 

(b)  Character  and  general  sanitary  condition  of  cargo. 

(c)  Condition  of  boat  as  to  cleanliness  of  hold  and  bilge,  and  presence  of  rotten  wood 
in  hull. 

4.  On  the  completion  of  his  examination,  the  inspector  will  fill  out  his  record  (Form 
3)  in  accordance  with  the  facts,  and  will  furnish  the  master  of  the  boat  with  a  corre- 
sponding certificate  (Form  1). 

6.  If;  upon  examination,  the  boat  be  found  to  be  foul  or  the  cargo  in  an  insanitary 
condition,  the  inspector  will  advise  suitable  treatment. 
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6.  A  vessel  shall  be  considered  "  foul,"  within  the  purview  of  this  code: 

1.  If  the  hold  contains  decomposing  organic  matter  of  any  description,  or  is  wet  and 
un  ventilated. 

2.  If  the  bilge  is  dirty  and  gives  off  offensive  odors. 

3.  If  the  water-closets  and  urinals  are  unclean. 

4.  If  the  boiler-deck,  texas,  or  other  accommodations  for  the  crew  are  dirty  and 
badly  ventilated. 

5.  If  there  is  much  decaying  or  rotten  wood  untreated  with  zinc-iron,  copperas  solu- 
tion, or  lime- wash. 

6.  If  the  cargo  comprises  articles  or  material  whose  exposure  and  handling  are 
prejudicial  to  health  by  reason  of  decay  and  decomposition  of  organic  matter,  animal 
or  vegetable.  Particular  attention  should  be  given  to  the  history  of  rags,  paper-stock, 
and  second-hand  textile  fabrics— especially  clothing  and  bedding — composing  cargo ; 
as  also  all  articles  from  tropical  porta,  and  to  the  condition  of  fruits,  vegetables,  or 
other  articles  liable  to  decomposition. 

7.  The  necessary  clca  sing  and  disinfection  of  a  foul  boat  should  bo  done  by  the 
crew  of  the  boat  under  the  supervision  of  the  inspector.  Until  this  is  completed  and 
the  sanitary  condition  of  the  boat  is  satisfactory  ho  will  either  withhold  the  certificate, 
or,  in  his  discretion,  indorse  the  same  in  accordance  with  the  facts. 

8.  Boats  arriving  from  below  at  the  ports  of  Vicksburg,  Memphis,  or  Cairo,  without 
having  passed  examination  at  the  intermediate  inspection  station  or  stations,  will  not 
be  allowed  by  the  local  authorities  to  land  passengers  or  freight,  nor  to  have  any  in- 
tercourse with  said  ports,  until  they  shall  have  returned  to  the  nearest  station  and 
there  complied  with  the  requirements  of  this  code. 

9.  On  nearing  an  inspection  station  the  boat  should  give  her  usual  signal  (by 
whistle),  and  should  " Blow  up"  opposite  the  station  until  tier  signal  is  responded  to. 
When  practicable  the  boat  will  be  boarded  in  the  stream  by  the  inspector  from  hia 
launch  or  yawl ;  but  when  necessary  the  vessel  shall  land  at  the  station.  The  signal 
requiring  a  vessel  to  land  will  tye  made  by  dipping  the  station-flag,  or  (if  at  night)  by 
waving  a  yellow  light. 

10.  After  examining  the  original  certificate,  the  inspector  will  ascertain  what,  if 
any,  changes  have  been  made  in  the  personnel  or  cargo  since  the  last  inspection ;  and 
will  then  make  such  examination  of  the  boat  as  may  be  necessary  to  determine  her 
present  sainitary  condition — being  governed  by  Rule  5,  el  seq.,  so  far  as  applicable,  in 
the  treatment  of  a  foul  vessel.  He  will  indorse  the  results  of  his  inspection  (and  his 
action,  if  any)  upon  the  original  certificate,  and  make  a  record  of  the  data  called  for 
in  Form  3. 

11.  Boats  (as  described  in  Rule  1)  departing  north  wise  from,  or  entering  the  Mis- 
sissippi River  at,  any  point  above  New  Orleans  during  the  inspection  season  should  be 
inspected  at  the  nearest  inspection  station  above  such  point,  and  furnished  with  cer- 
tificates (Form  I),  and  in  all  other  respects  treated  in  the  same  manner  as  vessels  from 
New  Orleans. 

12.  Any  boat,  not  included  or  denned  in  the  above  rules,  may  be  boarded  and  in- 
spected at  any  station  in  the  discretion  of  the  inspector ;  and  if  found  so  foul  or  infected 
as  to  be  dangerous  to  health,  she  shall  be  treated  in  accordance  with  Rules  6  and  8. 
In  the  event  of  refusal  to  cleanse  or  disinfect,  as  required,  the  inspector  will  at  once 
notify — by  telegraph,  if  necessary — the  authorities  of  ports  which  might  be  endangered 
by  intercourse  with  such  boat.  Refusal  to  permit  boarding  and  inspection  will  be 
deemed  prima  fade  evidence  of  such  a  suspicious  condition  as  to  warrant  exclusion; 
and  notice,  as  above,  shall  be  given  in  such  cases. 

13.  At  the  port  of  departure,  as  well  as  at  the  intermediate  stations,  inspectors  will 
endeavor  to  discharge  their  duties  with  the  least  possible  delay  or  hinderance  to  the 
boat.  To  this  end,  inspectors  above  New  Orleans  will,  when  practicable,  make  their 
examinations  while  the  boats  are  under  way,  the  inspection  launch  or  yawl  accompany- 
ing the  boat  as  far  as  may  be  necessary  for  this  purpose. 

14.  No  fee,  charge,  perquisite,  or  emolument  whatsoever  shall  be  received  from  boats 
inspected  nor  from  the  persons  thereon,  by  the  inspector  or  any  other  person  connected 
with  this  service.  Actual  cost  of  disinfectants  necessarily  used  or  furnished  for  a  foul 
or  infected  boat  shall,  however,  be  defrayed  by  the  master  or  owner  of  such  boat ;  and 
the  inspector  wiU,  in  all  cases,  receipt  to  said  master  or  owner  for  any  sum  or  sums 
thus  received  (Form  4). 

15.  Inspections  of  south-bound  boats  may  be  provided  for  hereafter,  when  in  the 
judgment  of  the  National  Beard  such  inspections  are  deemed  necessary  for  the  protec- 
tion of  the  lower  valley  from  the  introduction  of  contagion  or  infection  from  above. 
Under  such  circumstances  needed  specifications  of  this  code  will  be  duly  promulgated 
by  the  Board. 

16.  Inspectors  will  make  weekly  reports  on  the  blanks  furnished  for  that  purpose 
(Form  3),  and  address  the  same  to  the  secretary  of  the  National  Board  of  Health, 
Washington,  D.  C. 
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CODE  B. 

Rules  and  regulations  to  be  enforced  when  yellow  fever  exists  at  or  in  the  vicinity  of  amy 

or  place  on  the  Mississippi  River. 

Section  I.— At  the  port  of  departure. 

1.  When  a  port  or  place  on  the  Mississippi  River  is  declared  by  the  National  B< 
of  Health  to  be  infected  by  yellow  fever,  and  commercial  intercourse  is  to  be  kep 
with  such  port  or  place,  an  inspector  or  inspectors  will  be  detailed  for  duty  to  ci 
oat  the  provision  or  this  code. 

2.  No  steamboat  or  vessel  of  any  kind  shall  leave  such  infected  port  for  any  oi 
port  or  place  in  the  United  States  without  complying  with  these  rules. 

3.  The  master  or  owner  of  any  boat  about  to  leave  an  infected  port  shall  notify 
inspector,  in  writing,  at  least  twenty-four  hours  before  the  time  set  for  taking  on  ca 
or  tor  receiving  passengers  or  baggage  (Form  5). 

4.  Prior  to  the  time  appointed  for  receiving  passengers  and  cargo  the  inspector  y 
make  a  thorough  examination  of  the  boat  and  her  officers  and  crew.  If  she  is  fou 
to  be  in  good  sanitary  condition,  clean  and  dry,  free  from  untreated  decaying  wo« 
and  from  all  known  sources  or  suspicion  of  contagion  or  infection,  and  if  there  be 
sickness  among  the  officers  and  crew,  the  inspector  will  issue  his  permit  to  recei 
passengers  and  cargo  (Form  6).  Until  said  permit  is  issued,  no  passenger  nor  artic 
of  baggage  or  of  cargo  should  be  received  on  board. 

5.  Careful  inquiry  will  be  made  as  to  all  persons  engaged  on  the  boat  in  any  oapa 
Jty ,  and  if  it  shall  be  found  that  any  one  of  them  has  been  exposed  to  the  infection 
yellow  fever,  or  has  brought  on  board  anything  suspected  of  being  infected,  such  pe 
son  and  such  thing  shall  be  removed  from  the  boat,  the  thing  disinfected  and  the  pe 
son  kept  under  observation  for  a  period  of  not  less  than  five  days,  unless  he  present 
satisfactory  evidence  that  he  has  Deen  protected  by  a  previous  attack  of  yellow  fevei 

6.  The  attention  of  the  captain  or  master  will  be  directed  by  the  inspector  to  th 
personal  cleanliness  of  the  crew,  to  the  condition  of  their  quarters,  and  to  their  foot 
and  drinking  water.  If  any  one  on  board  fall  sick  during  the  stay  in  port,  he  shouh 
be  immediately  removed  to  hospital. 

7.  None  of  the  crew  should  be  permitted  to  sleep  on  deck  at  night  during  the  sickly 
season,  and  this  should  be  guarded  against  especially  while  the  boat  is  lying  at  mala- 
rious or  infected  places. 

8.  In  no  case  should  any  passenger  or  article  of  baggage  or  of  cargo  be  taken  oo 
board  until  the  inspection  above  directed  has  been  made  and  the  sanitary  condi- 
tion of  the  boat  has  been  found  satisfactory.  In  case  of  violation  of  this  rule,  the 
inspector  may  withhold  his  certificate. 

9.  Neither  persons  nor  things  of  any  description,  known  or  suspected  to  be  infected, 
shall  be  received  on  board;  and,  during  the  loading  of  the  boat  and  up  to  the  time  of 
departure,  the  inspector  shall  remain  on  duty  to  note  the  reception  of  any  such  sus- 
pected or  infected  person  or  thing. 

10.  Every  passenger  leaving  an  infected  port  or  place  shall  obtain  from  the  local 
health  authorities  a  personal  certificate  of  freedom  from  contagion  or  infection  (Form 
7).  On  presentation  of  such  certificate,  the  inspector  will  examine  the  passenger,  and, 
if  satisfied,  he  will  fill  out  the  certificate  of  the  National  Board  of  Health  (being  part 
of  Form  7),  and  will  make  a  record  of  the  information  called  for  in  Form  8,  a  duplicate 
of  which  will  be  furnished  to  the  vessel. 

11.  Articles  known  or  suspected  to  be  infected  shall  not  be  received  as  cargo;  and 
the  inspector  may,  in  his  discretion,  require  the  owner  or  shipper  of  any  article  or 
package  offered  for  transportation  to  sign  the  declaration  of  agreement  (Form  9). 

12.  Whenever  a  steamboat  or  other  vessel  is  found  to  be  infected,  it  shall  proceed  to 
the  nearest  quarantine  station,  or  to  some  isolated  location,  there  to  be  cleansed  and 
disinfected.  In  the  event  that  no  quarantine  station  or  suitable  location  is  near  at 
hand,  or  should  the  master  or  captain  of  the  boat  refuse  to  comply  with  these  rules 
and  regulations,  the  inspector  will  telegraph  the  facts  to  the  nearest  inspection  sta- 
tion, and  to  the  health  authorities  of  the  intermediate  ports  or  places  at  which  the 
boat  or  vessel  might  attempt  to  land. 

13.  When  the  National  Board  of  Health  declares  a  port  to  be  dangerously  infected, 
steamboats  or  vessels  shall  be  disinfected  within  twelve  hours  before  departure  there- 
from ;  and  shall  transfer  passengers,  baggage,  and  cargo  at  a  point  indicated  in  the 
special  instructions  issued  to  meet  such  emergencies. 

14.  The  foregoing  rules  having  been  complied  with,  and  the  passengers  and  cargo 
being  all  on  board,  the  inspector  will  furnish  the  captain  or  master  with  a  bill  of 
health  (Form  10)  certifying  the  precautions  which  have  been  taken  and  the  danger  to 
be  apprehended,  if  any,  from  the  boat,  her  passengers,  officers,  crew  or  cargo. 
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8ection  II.— During  the  voyage. 

1.  It  is  especially  enjoined  upon  captains  or  masters,  and  other  officers,  of  boats 
plying  upon  the  Mississippi  River  during  the  existence  of  an  epidemic,  that  they  secure 
the  utmost  attainable  cleanliness  in  every  part  of  their  boats.  The  bilge  should  be 
pumped  out  every  day,  and  fresh  water  run  in  until  it  is  discharged  clean  and  free 
from  odor  and  discoloration ;  the  hold  should  be  well  ventilated,  and  all  refuse  matter 
of  every  description  should  be  promptly  disposed  of;  all  decaying  wood  should  be 
scraped  and  painted  with  zinc  and  turpentine  until  it  is  completely  saturated ;  lime- 
wash  and  copperas  of  zinc-iron  should  be  freely  used  in  the  hold  and  bilge,  on  and 
about  the  boiler-deck  and  in  water-closets  and  urinals :  soap  and  hot  water  should  be 
freely  used ;  cabins,  state-rooms,  and  "texas"  should  be  sunned  and  aired  at  least  six 
hours  each  day,  weather  permitting,  as  well  as  all  clothing,  bedding,  carpets,  and 
upholstered  furniture.  Sun  and  air  are  the  best,  as  well  as  the  cheapest,  disinfectants. 
Freely  and  frequently  expose  every  possible  portion  of  the  vessel  and  its  contents  to 
their  action,  and  supplement  this  by  scrupulous  and  thorough  cleanliness. 

U.  Should  sickness  make  its  appearance  on  board,  a  sick-bay  or  hospital  should  be 
established  as  near  the  stern  of  the  boat  as  possible,  and  preferably  upon  the  boiler- 
deck.  The  patient  must  be  removed  at  once  to  this  place,  the  necessary  attendants 
appointed,  and  all  other  persons  rigidly  excluded  from  the  vicinity  of  the  sick.  The 
attendants  must  be  confiued  to  the  hospital  quarters  and  not  allowed  to  mingle  with 
others  of  the  passengers  or  crew. 

3.  Immediately  after  the  removal  of  the  patient  to  the  sick-bay,  his  state-room  and 
its  contents  must  be  disiufected  with  sulphurous  acid  gas.  This  is  done  by  burning 
a  couple  of  pounds  of  coarsely  powdered  brimstone  in  an  iron  vessel  upon  the  floor  of 
the  room — proper  precautions  being  taken  against  accident  by  fire.  The  room  must 
be  kept  tightly  closed  after  the  brimstone  is  ignited,  and  not  opened  again  until 
arrival  at  the  inspection  station.  At  least  one  room  on  either  side  of  this  room  must 
be  vacated  during  the  rest  of  the  trip. 

4.  During  the  existence  of  yellow  fever,  all  cases  of  fever  are  to  be  regarded  with  sus- 
picion. If  such  cases  occur  during  a  voyage,  they  must  be  isolated  and  the  same  pre- 
cautions taken  as  if  they  were  known  to  be  yellow  fever. 

5.  The  master  or  captain  shall  keep,  or  cause  to  be  kept,  a  record  of  any  sickness 
which  may  occur  on  board  during  the  trip.  Such  record  shall  set  forth  the  name  of 
each  sick  person,  the  hour  and  day  when  taken  ill,  and  the  symptoms,  together  with 
the  changes  in  his  or  her  condition  during  the  morning,  afternoon,  and  night  of  each 
day.  It  shall  also  state  what  precautions  have  been  adopted  and  carried  out.  This 
record  shall  be  presented  to  the  inspector  on  arrival  at  the  station. 

Sec.  III.— At  landing  places  and  inspection  stations. 

1.  Upon  the  arrival  of  a  boat  from  an  infected  port  near,  the  bill  of  health  (Form 
10),  and  a  statement  from  the  captain  (Form  11),  shall  be  submitted  to  the  health 
authority,  under  such  precautions  as  may  be  deemed  necessary.  It  is  recommended 
that  this  be  done  at  some  convenient  place  not  nearer  than  one  mile  from  the  limits  of 
the  port,  and  that  the  bill  of  health  and  the  captain's  statement  be  examined  before 
boarding  the  boat. 

2.  If,  upon  examination,  the  bill  of  health  and  the  captain's  statement  are  found  to 
be  in  proper  form  and  satisfactory,  the  boat  shall  then  be  boarded  and  examined ;  and 
if  her  condition  and  that  of  her  cargo,  passengers,  officers  and  crew,  be  found  to 
correspond  with  the  representations  iu  said  bill  of  health  and  statement,  and  there  be 
found  no  sickness  of  a  doubtful  or  suspicious  nature  on  board,  the  boat  will  be  author- 
ized to  land  and  to  have  free  intercourse  with  the  port  or  place;  subject,  however,  to 
such  additional  requirements  as  may  bo  prescribed  by  the  local  authorities,  and  not  in 
conflict  with  these  rules  and  regulations. 

3.  Until  authorized  as  above,  no  boat  clearing  from,  or  having  touched  at,  an  in- 
fected port  shall  land  at  any  otner  port  or  place ;  and  this  regulation  will  be  enforced 
by  such  measures  (of  tine  and  penalty)  as  the  local  authorities  may  decree. 

4.  When  suspicious  sickness  is  found  on  board,  or  the  condition  of  the  boatr  or  its 
contents  (persons  or  things)  is,  in  any  other  respect,  adjudged  to  be  dangerous  to  the 
public  health,  she  shall  proceed  forthwith  to  the  nearest  inspection  station  for  treat- 
ment. Local  authorities  cognizant  of  the  movements  of  such  boat  will  telegraph  the 
facts  to  the  nearest  inspection  station  and  to  adjacent  ports. 

5.  A  boat  approaching  an  inspection  station  should  give  her  usual  signal  (by  whistle), 
and  " slow  up"  until  her  signal  is  responded  to.  When  practicable,  the  vessel  will  be 
boarded  in  the  stream  bv  the  inspector,  from  his  launch  or  yawl ;  but,  when  necessary, 
the  vessel  shall  land  at  the  station.  The  signal  requiring  a  vessel  to  land  will  be  made 
by  dipping  the  station  flag  by  da  v.  and  by  waving  a  signal  light  at  night. 

6.  After  examining  the  bill  of  health  and  the  captain's  statement,  the  inspector 
will  ascertain  what,  if  any,  changes  have  been  made  in  the  personnel  and  cargo  of  the 
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vessel  since  the  last  inspection,  and  will  then  make  such  critical  examination  of 
vessel  as  may  he  necessary  to  determine  her  present  sanitary  condition. 

7.  If  the  vessel  he  fonnd  free  from  doubtful  or  suspicions  biokness,  clean  and 

food  sanitary  condition,  the  inspector  will  so  indorse  tne  bill  of  health,  and  she  ? 
e  authorized  to  proceed  npon  her  trip. 

8.  Especial  attention  will  be  paid  to  the  examinntion  of  such  passengers,  bagga, 
cargo,  or  freight  as  may  have  been  taken  on  board  subsequent  to  the  last  inspeotu 
and  the  inspector  will  note  all  additions  of  passengers  upon  the  passenger  list  (Fo: 
8),  and  will  furnish  them  with  personal  certificates  (Form  12). 

9.  If  the  vessel  is  fonnd  to  be  infected,  she  will  beat  once  removed  to  a  suitable  lot 
tion,  and  treated  as  follows : 

(a)  The  sick  will  be  removed  to  hospitals  for  treatment.  Other  passengers,  and  ti 
unprotected  or  susceptible  among  the  officers  and  crew,  will  be  removed  to  quarte 
prepared  for  their  reception.  Only  "protected"  persons  (in  the  souse  of  those  wl 
have  previously  had  an  attack  of  typical  yellow  fever)  shall  be  allowed  on  the  vess 
until  after  she  has  been  disinfected. 

(5)  No  article  of  clothing,  bedding,  or  personal  baggage  of  any  description  froi 
the  vessel  shall  be  taken  into  hospitals  or  quarters  until  such  article  has  been  thoi 
onghly  disinfected. 

(c)  After  the  removal  of  persons  and  baggage,  the  boat  shall  be  disinfected  b, 
means  of  sulphurous  acid  gas,  as  thoroughly  as  possible,  without  disturbing  tti 
cargo.  The  crew  of  the  boat  shall  then  discharge  the  carjgo,  which  shall  be  store* 
in  such  manner  as  to  insure  its  freest  exposure  to  the  open  air  consistent  with  neces 
sary  protection. 

(d)  When  the  cargo  has  been  removed,  the  vessel  shall  be  thoroughly  cleansed  iz 
every  accessible  pari,  again  disinfected  and  ventilated  as  the  inspector  may  deem 
necessary.  After  the  preliminary  disinfection  (prescribed  in  article  "  c"),  all  work  in 
removing  and  handling  cargo  and  in  cleansing  and  care  of  boat  should  be  performed 
by  the  crew  under  the  direction  of  the  inspector. 

10.  Until  this  process  of  discharge  of  cargo  and  purification  of  boat,  as  abovo 
directed,  has  been  completed  to  the  satisfaction  of  the  inspector  (as  shown  by  his  cer- 
tificate to  that  effect)  there  shall  be  no  communication  between  the  boat  and  the 
shore,  or  with  other  vessels,  except  by  the  written  permit  of  the  inspector,  and  then 
only  in  the  manner  and  for  the  purpose  specified  in  said  permit. 

11.  Those  sick  with  yellow  fever  shall  not  be  allowed  to  leave  the  hospital  until  in 
the  judgment  of  the  inspecting  officer  they  can  do  so  without  danger  to  themselves  or 
others. 

12.  Persons  under  observation  shall  be  detained  for  at  least  five  days  from  the  time 
of  last  exposure  to  the  contagion  or  infection  of  yellow  fever.  If  the  disease  appears 
among  such  persons  the  sick  shall  be  removed  to  hospital,  and  a  new  locality  for 
observation  selected  with  such  precautions,  by  way  of  disinfection,  &c.,  as  the 
inspector  may  deem  necessary  to  prevent  the  transportation  of  the  infection  to  the 
new  site. 

13.  No  arbitrary  period  of  detention,  beyond  five  days  from  last  exposure  of  unpro- 
tected persons,  will  be  enforced.  The  vessel  will  be  permitted  to  depart,  and  i  he 
cargo  released  as  soon  as  the  inspector  deems  it  safe  to  do  so  with  reference  to  the  pub- 
lic health. 

14.  "Protected"  persons,  whether  among  the  passengers,  officers,  or  crew,  shall  be 
exempt  from  the  five  days'  detention  for  observation,  and  may  be  allowed  to  depart 
at  any  time  after  the  necessary  precautions  have  been  taken  with  regard  to  their  bag- 

Sage,  clothing,  and  other  effects,  as  well  as  to  themselves  in  person.    The  inspector 
tiall  be  the  judge  of  the  evidence  of  such  "  protection,"  and  will  exercise  due  caution 
in  the  use  of  this  discretionary  power. 

15.  When  the  boat  and  cargo  are  released  the  inspector  shall  issue  his  certificate, 
reciting  the  facts  in  relation  to  said  boat,  his  action  thereupon,  and  his  belief  that  the 
boat  and  cargo  are  free  from  infection,  and  may  proceed  without  danger  or  menace 
to  the  public  nealth. 

16.  No  person  taken  from  an  infected  boat  at  the  inspection  station  shall  depart 
therefrom  without  a  certificate  from  the  inspector  authorizing  him  or  her  to  proceed, 
as  being  free  from  infection  or  the  probability  of  conveying  the  same. 

17.  Persons  employed  at  an  inspection  station,  having  been  brought  in  contact  with 
an  infected  boat,  shall  not  be  permitted  to  leave  such  station  until  their  clothing  has 
been  washed  and  disinfected. 

18.  It  shall  be  the  duty  of  the  inspector  to  take  such  other  measures  of  precaution, 
in  addition  to  the  foregoing,  as  he  may  deem  necessary  or  expedient  for  the  protection 
of  the  public  health. 

19.  No  boat  nor  passenger  having  the  proper  certificates  showing  that  these  rules 
and  regulations  have  been  complied  with,  should  be  detained  by  other  health  author- 
ities, except  for  sufficient  cause. 
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20.  The  foregoing  regulations  apply  to  all  boats  carrying  passengers  or  freight, 
including  all  tow-boats,  tugs,  barges,  and  canal-boats  plying  upon  the  Mississippi 
River  south  of  Cairo,  I1L 

[Form  L] 
NATIONAL  BOARD  OP  HEALTH— RIVER  INSPECTION  SERVICE,  188  . 

Certificate  of  inspection  of  the ,  188  . 

EXPLANATIONS. 

1.  The  master  or  captain  of  the  boat  will  fill  up  and  sign  blank  A. 

2.  Every  person  on  board  at  time  of  inspection  must  be  accounted  for,  either  among 
the  passengers,  officers,  or  crew. 


given  in  the  space  for  cargo.    If  the  barges  are  loaded,  articles  of  cargo  enumerated 
above  will  be  specified. 


DECLARATION  OF  CAPTAIN,  A. 

[To  be  sworn  to  if  required.] 

Port  op ,  ,  188  . 

I  do  hereby  declare  that  the  following  statements  concerning  the  vessel  herein  named 
(whereof  I  am  captain  or  inasterj,  and  concerning  her  present  trip,  are  correct  and 

true  to  the  best  of  my  knowledge  and  belief,  to  wit:  The ,  built  in  the  year 

,  burden tons,  leaves this day  of  ■  188  ,  bound  for , 

carries officers, crew, cabin  and deck  passengers,  no  one  of  whom  is 

known  or  suspected  to  have  yellow  fever,  cholera,  small-pox,  or  plague,  or  to  have 
been  recently  exposed  to  either  of  these  diseases.    Her  cargo  comprises . 

Captain, 
Sworn  and  subscribed  to  before  me  this day  of ,  A.  D.,  188  . 


Inspector, 


NATIONAL  BOARD  OP  HEALTH— CERTIFICATE  OF  INSPECTION,  B. 

No* .]  Port  op  New  Orleans,  La., 

,  188  . 

I  certify  (1)  that  I  have  this  day  inspected  the ;  (2)  that  I  find  her  sanitary 

condition  satisfactory ;  (3)  that  her  passengers,  officers,  and  crew  are  apparently  free 
from  contagion  or  infection;  (4)  that  the  rules  and  regulations  of  the  National  Board 

of  Health  have  been  complied  with ;  and  (5)  that  the  character  of  her  cargo  is 

nnobjection . 

The  vessel  is  hereby  authorized  to  proceed  upon  her  trip. 


* 
Inspector, 


NATIONAL  BOARD  OF  HEALTH— CERTIFICATE  OF  INSPECTION,  C. 

No.  .]  Station  No.  1,  near  Vicksburo,  Miss., 

,  188  . 

I  certify  that  I  have  this  day  inspected  the ,  and  find  that  the  statements 

made  in  the  declaration  of  the  captain  (A),  as  also  those  numbered ,  in  the 

preceding  certificate  (B)  agree  with  the  present  condition  of  the  vessel,  her  passen- 
gers, officers,  crew,  and  cargo,  with  the  following  exceptions : 

The  rules  and  regulations  of  the  National  Board  of  Health  having  been  fully  com- 
plied with,  and  the  sanitary  condition  of  the  vessel,  her  passengers,  officers,  crew,  and 
cargo  being  satisfactory,  she  is  hereby  authorized  to  proceed  upon  her  trip. 

Inspector. 
4428  CONG 3 
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NATIONAL  BOARD  OF  HEALTH— CERTIFICATE  OP  INSPECTION,  D. 

No. .]  Station  No.  2,  Dear  Memphis,  Tenn., 

,188 

I  certify  that  I  have  this  day  inspected  the ,  and  find  that  the  sti 

ments  made  in  the  declaration  of  the  captain  (A) ;  those  numbered ,  in  certific 

B,  and  those  in  certificate  C,  agree  with  (remainder  of  form  same  as  that  of  C). 


NATIONAL  BOARD  OP  HEALTH— CERTIFICATE  OF  INSPECTION,  E. 

No. .]  Station  No.  3,  near  Cairo,  III., 

,  188  . 

I  certify  that  I  have  this  day  inspected  the .  and  fimd  that  the  stai 

ments  made  in  the  declaration  of  the  captain  (A) ;  those  numbered  2,  3,  4,  and  5, 
certificate  B,  and  those  in  certificates  C  and  D,  agree  with  (remainder  of  form  san 

C). 


[Form  2.] 
NATIONAL  BOARD  OF  HEALTH— RIVER  INSPECTION  SERVICE. 

Port  of  New  Orleans,  La., 

-^— ^  ~""i  loo  * 

The  inspector  of  the  National  Board  of  Health — River  Inspection  Service — is  herebj 

notified  that  the  is  on  berth  at ,  and  will  leave  for at  —  o'cloof 

—  m., ,  1880. 

Captain. 


[Form  3.] 
NATIONAL  BOARD  OF  HEALTH— RIVER  INSPECTION  SERVICE. 

Record  of  inspections  made  at during  the  week  ended ,  188  . 

Inspector, 

Note.— Inspectors  at  intermediate  stations  will  note  in  their  records  (under  the 
heads  of  "found  on  board'1  and  "cargo")  any  changes  made  during  the  trip  in  pas- 
senger list  or  cargo.  They  will  specify  (under  the  head  of  "  Remarks  ")  what,  if  any, 
inspections  have  been  made  during  the  trip  of  each  vessel  prior  to  her  arrival  at  their 
respective  stations,  and  note  any  special  features  of  such  inspections. 

They  will  also  (under  the  same  head)  state  fully  what  measures  of  cleansing  or  dis- 
infection may  have  been  found  necessary  and  enforced  by  them. 


[Form  3  continued.] 
NATIONAL  BOARD  OF  HEALTH— RIVER  INSPECTION  SERVICE. 
Record  of  inspection  No.  — ,  made ,  188  ,  —  o'clock  —  m. 


Inspector. 


Inspected ;  built, tonnage ; ,  captain. 

Bound  from , ,  188  ,  to . 

Found  on  board :  —  officers,  —  crew,  —  cabin,  —  deck  passengers 


Cargo  comprises  the  following  articles  duly  specified  on  certificate  :- 


Condition  of  vessel :  Hold, ;  bilge,  ;  water  closets  and  urinals, 

decaying  or  rotten  wood, ;  quarters  for  crew, j 

Remarks :  (four  blank  lines.) 
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[Form  4.] 

NATIONAL  BOARD  OF  HEALTH—RIVER  INSPECTION  SERVICE.  188  . 

Station  No.  — ,  near , 31, 188  . 

Received Received  from -,  captain  of  the ,the 

from sum  of dollars,  in  fall  for  disinfectants  (kind  and 

quantity  specified  on  the  hack  hereof )  furnished  for  the 

$    *  tw    for    cleansing  and  disinfection  of  said  vessel. 


Inspector. 


% 


tuh 


JTormS.] 
NATIONAL  BOARD  OF  HEALTH— RIVER  INSPECTION  SERVICE,  188  . 

Port  op  (1) , ., 

,  loo  . 

The  inspector  of  the  National  Board  of  Health,  river  inspection  service,  is  hereby 

notified  that  the  (2) ,  whereof  the  undersigned  is  roaster,  is  on  berth  (3) . 

for  (4) ,  and  will  he  ready  to  receive  passengers,  baggage,  and  freight  on  board 

at  (5) ,  188  . 

(6) ,  Master. 

Note. — Fill  out  blanks  with  (1)  name  of  port  and  date  of  notice ;  (2)  name  of  vessel; 
(3)  location  of  berth ;  (4)  place  of  destination;  (5)  hour,  a.  m.,  or  p.  m.,  and  day  of 
week  and  of  month  of  departure;  (6)  signature  of  master,  for  whom  the  clerk  of  the 
boat  may  sign. 

(Indorsement :)  Form  5, 188  .  National  Board  of  Health.  River  inspection  service. 
Notice  to  inspector. 


[Form  6.] 

NATIONAL  BOARD  OF  HEALTH— RIVER  INSPECTION  SERVICE,  188  . 

Port  op , 


,188  . 


I  have  this  day  inspected  the , ,  master,  bound  for , ,  from 

this  port :  and  do  hereby  certify  that  her  sanitary  condition ;  that  the  hold 

— — ;  that  the  bilge ;  that  there  is decaying  wood ;  and  that 

her  officers  and  crew  show symptoms  of  yellow  fever,  and  are  believed 

to  have  been  exposed  to  that  disease  within  the  past days. 

The  said  vessel,  being  hereby  pronounced  free  from  all  known  sources  of  contagion 
or  infection ,  is  authorized  to  receive  passengers,  baggage,  and  cargo,  in  accord- 
ance with  the  rules  and  regulations  of  the  National  Board  of  Health. 

— — _  , 

Inspector. 

(Indorsement:)  Form  6, 168  .  National  Board  of  Health.  River  inspection  service. 
Permit  to  receive  passengers  and  cargo. 


[Form  7.] 

NATIONAL  BOARD  OF  HEALTH— PASSENGER'S  CERTIFICATE  AND  INDORSE- 

MENTS,  188  . 

[Size  6  inches  wide,  10  inches  long,  to  fold  twice,  making  6  pages.] 

CSRTIPIKD  8TATZMX2«T  OF  Pi 


I  do  hereby  certify  thai  I  have 
— — ,  norin  any  manner  expcmm  * 
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during  all  of  said  period  at  No.  — 
to . 


street,  and  that  I  desire  to  proceed  by 


In  witness  whereof  I  have  hereunto  set  my  hand  and  seal  the  day  and  date  a 
written. 
[L.  s.J  

VERIFICATION  OF  PHYSICIAN. 


,  the  person  whose  signature  is  appended  to  the  above  oertificat 

personally  known  to  me,  and  I  believe  the  statements  made  in  said  certificate  t< 
true  and  correct.  I  further  believe  [him  or  her]  to  be  free  from  contagion  or  infect 
and  that  [he  or  she]  may  proceed  upon  [his  or  ner]  journey  without  injury  or  dai 
to  the  public  health. 

^— ^— •  ,  AT.  L 


—,188  . 


LOCAL   AUTHORIZATION. 


Board  of  Health  of 


— ■ ,  i88  . 

,  M.  D.,  a  reputable  practicing  physician,  having  proper  opportunit: 

for  knowing  the  present  conditions  affecting  the  public  health,  and  believed  to  ful 
recognize  the  importance  of  preventing  the  spread  of  the  existing  epidemic,  is  herel 
authorized  and  empowered  to  verify  the  foregoing  certificate. 

President  Board  of  Health. 

Note. — In  the  absence  of  a  board  of  health,  the  chief  municipal  officer  will  issc 
this  authorization. 

I  hereby  certify,  after  personal  examination,  that ,  named  in  th 

within  certificate,  is  not  now  affected  with ;  that  all  rules  and  regulations  o 

the  National  Board  of  Health  relating  to  the  departure  of  passengers  from  infectet 
towns  and  places,  have  been  complied  with  in  [his  or  her]  case;  and  that  [he  or  she 
may,  without  danger  to  the  public  health,  proceed  as  a  passenger  on  the 1< 


Inspector,  N,  B.  H. 


,188  . 


INDORSEMENTS  OF  SUBSEQUENT  INSPECTORS. 


[Form  8.] 
NATIONAL  BOARD  OF  HEALTH-RIVER  INSPECTION  SERVICE,  188  . 


Passenger  list  of  the 


day  of 


-,  master,  from  the  port  of 
-,  1880,  to . 


-,  fMf 


Name. 


Last  residenoe. 


Whereto. 

0 


Name  of  physician  ver- 
ifying certificate. 


Note. — If  the  sex  is  not  indicated  by  the  name  prefix  Mrs.  or  Miss  in  the  proper 
cases.  Add  the  letter  "  c"  after  the  names  of  colored  persons.  The  Dumber,  street,  and 
city  or  town,  will  be  given  under  the  head  of  "Last  residence."  The  inspector  will 
add,  after  the  last  name,  the  following :  Personally  examined  the  above-named  pas- 
sengers, and  authorized  their  departure. 

(Signature. ) 

Inspector. 

(Indorsement :)  Form  8.  188.  National  Board  of  Health.  River  inspection  serv- 
ice.   Passenger  list. 
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[Form  9.] 
declaration  and  agreement. 

Port  op .  — 


-,188  . 


I, ,  a  resident  of , ,  and  being  the  legal  and  rightful  owner 

custodian  (1)  of  certain  property,  to  wit:  (2) 

and  being  desirous  of  shipping  the  same,  by  the ,  from  this  port  to , , 

do  hereby  declare  that  said  described  property  has  not  been  exposed  to  any  contagion 

or  infection  of within  the  past days,  to  the  best  of  my  knowledge 

and  belief,  and  that  the  contents  of  the  packages  are  as  herein  described. 

I  do,  further,  hereby  agree  to  submit  said  property  to  the  rules  and  regulations  of  the 
National  Board  of  Health  relative  to  the  spread  of  epidemic,  contagious,  or  infectious 
diseases. 

In  witness  whereof  I  have  hereunto  set  my  hand  and  seal,  at  the  port  and  on  the 
day  and  date  above  written. 

[l.  s.]  . 

Note. — (1)  Strike  out  the  superfluous  word. — (2)  Describe  the  contents  of  packages 
(boxes,  barrels,  bales,  etc.),  and  give  the  shipping  marks  and  address. 

(Indorsement :)  Form  9, 188  .  National  Board  of  Health.  River  inspection  service. 
Declaration  and  agreement  of  shippers. 


[Form  10.] 
NATIONAL  BOARD  OF  HEALTH— RIVER  INSPECTION  SERVICE,  188  . 

BILL  OF  HEALTH. 

I  do  hereby  certify  that  I  have  this  day  personally  examined  the  vessel  herein 
named,  and  find  the  following  to  be  the  essential  facts  bearing  upon  the  relation  of 
said  vessel  to  the  public  health : 

Name  and  description : . 

Built  at , ;  in  the  year  18 — . 

Tonnage: .    Destination:  . 

Name  of  captain : . 

Total  No.  officers  and  crew,  (1) ;  cabin  passengers  (2) ;  deck  passengers 

(2) .    Total  souls  on  board . 

Cargo:  (3) 


Condition  of  hold:  ;  of  bilge ;  of  passenger's  accommodation: 


of  crew's  quarters: ;  of  water-closets  and  urinals:  ;  of  other  specified 

portions  of  the  vessel :  . 

Condition  of  persons  on  board: . 

The  rules  and  regulations  of  the  National  Board  of  Health,  relative  to  the  spread  of 
epidemic,  contagious,  or  infectious  diseases  at  the  port  of  departure,  hiving  been  fully 
complied  with,  and  the  vessel  and  her  contents  being  believed  to  be  free  from  con- 
tagion and  infection,  she  is  hereby  authorized  to  proceed  to  her  port  of  destination, 
subject  to  the  further  rules  and  regulations  governing  vessels  in  transit  and  on  arrival 
at  landing  places  and  inspection  stations. 

In  witness  whereof,  I  iiave  hereunto  set  my  hand  and  seal  at  the  port  of , 

,  this day  of ,  A.  D.  188  . 

[l.  s.J  , 

Inspector,  N.  B.  H. 

Note.— (1)  All  persons  employed  on  board,  in  whatever  capacity,  must  be  accounted 
for.  (2)  The  names  of  all  passengers  must  appear  on  the  passenger's  list,  Form  8.  (3) 
Articles  of  cargo  shipped  under  declaration  and  agreement,  Form  9,  must  be  mentioned 
on  this  bill  of  health. 

(Indorsement :)  Form  10.  188  .  National  Board  of  Health.  River  inspection 
service.    Bill  of  health. 
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[Form  11.] 
NATIONAL  BOARD  OF  HEALTH— RIVER  INSPECTION  SERVICE,  188 


On  board 
Near 

I, ,  master  of  the  above-named  vessel,  do  hereby  certify  that  the 

no  yellow  fever  on  board,  and  no  infected  article  or  cause  of  contagion  of  any  kin 
the  best  of  my  knowledge  and  belief.  All  the  rules  and  regulations  of  the  Na£i< 
Board  of  Health,  lelative  to  the  prevention  of  the  spread  of  epidemic,  contagions, 
infectious  diseases,  have  been  complied  with. 

Since  last  being  inspected  I  have  made  the  following  landings: 

In  witness  of  the  truth  of  the  foregoing  statement  I  have  hereunto  set  my  hand  i 

seal,  this day  of ,  A.  D.  188  . 

[L.  8.]  -, 

Master 

(Indorsement:)  Form  11.     188  .     National  Board  of  Health.     River  inspeoti 
service.    Statement  of  captain  or  master. 


[Form  12.] 

NATIONAL  BOARD  OF  HEALTH— RIVER  INSPECTION  SERVICE,  188  . 

Inspection  Station  No.  — ,  near , 

,  188  . 

I  hereby  certify  that  the  bearer  of  this  certificate, ,  arrived  at  this  sta 

tion  on  the ;  that  the  passenger-list  of  said  vessel  shows  [him  or  her]  to  hav 

been  received  on  board  at ,  which  place  is  now  free  from  yellow  fever;  that  [h 

or  she]  is  not  now  affected  with  that  disease ;  is  believed  to  bo  free  from  contagion  o 
infection  ;  and  may,  without  danger  to  the  public  health,  proceed  to . 

Inspector. 

(Indorsement:)  Form  12.    188.    National  Board  of  Health.    River  inspection  serv- 
ice.   Way  passenger  service. 


Rules  and  regulations  for  the  conduct  of  railway  travel  and  traffic  in  regions  exposed  to  or 

infected  by  yellow  fever. 

GENERAL   RECOMMENDATIONS  AT  ALL   SEASONS  OF  THE  YEAR. 

1.  The  depots,  buildings,  and  surroundings  should  be  kept  clean,  the  grounds  well 
drained,  and  free  from  stagnant  water  and  decomposing  organic  matter ;  the  water- 
closet's  and  privies  thoroughly  clean  in  every  part,  and  free  &om  offensive  odors  ;  the 
vaults  of  privies  emptied  often  enough  to  prevent  any  large  accumulation  of  excre- 
ment or  offensive  matter,  and  kept  disinfected  by  the  use  of  saturated  solutions  of  the 
sulphates  or  chlorides  or  iron  or  zinc,  in  sufficient  quantity  to  remove  all  offensive 
odors. 

2.  The  road-beds  and  tracks  of  railroads  should  be  kept  free  from  filth  and  impuri- 
ties. It  is  especially  desired  that  this  rule  be  observed  in  respect  to  all  sidings  near 
stations  or  towns. 

3.  The  upholstered  seats  of  passenger  and  sleeping  cars,  and  the  mattresses,  pillows, 
blankets,  curtains,  and  carpets  of  sleeping-cars  should  be  thoroughly  whipped  or  beaten 
(in  the  open  air  so  far  as  practicable)  and  brushed  free  from  all  dust,  and  thoroughly 
aired  and  sunned  at  the  end  of  each  trip. 

4.  So  far  as  practicable,  woolen  upholstery,  curtains,  and  carpets  should  be  dis- 

gsnsed  with  in  passenger,  sleeping,  and  parlor  coaches  on  all  lines  south  of  the  Ohio 
iver  between  April  1  and  November  1  each  year.  During  this  period,  if  seats  must 
he  used  which  are  upholstered  with  woolen  stuffs,  they  should  be  protected  by  linen 
covers,  which  should  be  washed  at  the  end  of  each  trip. 

5.  Especial  attention  should  be  paid  to  the  condition  of  the  closets,  as  also  of  the 
water  supply  for  drinking  purposes. 

6.  All  railroad  cars  should  be  thoroughly  ventilated  at  all  times. 
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Rules  and  regulation*  recommended  to  be  enforced  by  State  or  munioipal  authorities  during 

the  existence  of  yellow  fever. 

1.  Every  train  leaving  an  infected  city,  town,  or  other  place  shall  be  inspected  by 
a  competent  medical  man,  who  shall  give  to  the  conductor  of  said  train  a  certificate 
of  the  results  of  his  inspection  in  accordance  with  Form  No.  1,  appended  hereto. 

2.  It  shall  also  be  his  duty  to  furnish  certificates  to  each  passenger,  in  accordance 
with  Form  No.  3,  appended  hereto,  and  no  passenger  shall  be  permitted  to  leave  an 
infected  place  without  such  certificate.  No  person  having  fever  shall  be  allowed  to 
take  passage  on  such  train. 

3.  All  cars  leaving  such  place  shall  be  thoroughly  cleansed,  and  fumigated  with 
sulphurous  acid  gas  by  burning  18  ounces  of  sulphur  for  every  1,000  cuoic  feet  of 
space,  closing  the  car  tightly  for  six  hours  prior  to  leaving. 

4.  No  upholstered  car  shall  be  allowed  to  leave  a  dangerously  infected  place :  but 

Sassengers  shall  be  carried  from  such  place  to  the  transfer  station  (provided  for  in 
ule  6)  in  open  pavilion  cars,  or  cars  furnished  with  wooden  seats  and  with  such 
facilities  for  ventilation  as  will  insure  thorough  exposure  to  the  open  air  during  the 
transit. 

5.  All  baggage  shall  be  thoroughly  disinfected  at  or  near  the  station  before  leaving. 
6*.  At  a  point  not  less  than  five  miles,  and  as  near  this  distance  as  practicable,  from 

the  point  of  departure  from  an  infected  place,  there  shall  be  an  entire  transfer  of  pas- 
sengers and  baggage  to  other  open  pavilion  cars  of  the  same  description  as  those  pre- 
scribed in  Rule  4,  which  cars  shall  not  enter  an  infected  distriot  except  as  provided 
for  in  Rule  16. 

7.  The  transfer  train  from  an  infected  place,  after  having  disembarked  its  passengers 
and  baggage  at  the  transfer  station,  shall  withdraw,  with  its  conductor  and  crew;  at 
least  one  mile  before  the  outbound  train  will  be  allowed  to  back  down  to  the  station. 
Both  trains  must  not  be  permitted  to  be  at  the  station  at  the  same  time,  and  the 
officer  in  charge  of  jhe  transfer  will  allow  no  communication  between  the  crews  of  the 
respective  trams. 

3.  This  transfer  shall  be  made  in  the  open  air,  under  the  supervision  of  a  medical 
officer,  aud  as  far  from  a  habitation  as  possible,  and  no  person  wi  In  fever  shall  be  allowed 
to  proceed.  Neither  shall  any  person  be  allowed  to  proceed  without  the  certificate 
(Form  3)  prescribed  by  Rule  2. 

9.  The  medical  officer  at  the  transfer  station  shall  carefully  examine  the  conductor's 
certificate  (Form  1),  and  the  certificate  of  each  passenger  (Form  3),  and  shall  fill  up 
the  blanks  in  the  transfer-station  certificate  attached  to  Form  3,  and  furnish  to  the 
conductor  of  the  outbound  train  his  certificate  (Form  2)  duly  made  out  to  accord  with 
the  results  of  his  examination. 

10.  The  pavilion  cars  from  the  transfer  station  may  be  attached  to  the  rear  of  any 
regular  train  at  a  point  not  less  than  five  miles  beyond'  the  station,  and  passengers  and 
baggage  from  such  pavilion  cars  may  enter  the  regular  passenger  and  baggage  cars  of 
such  regular  train  after  having  been  carried  in  the  pavilion  cars  for  a  distance  of  not 
less  than  fifty  miles  from  the  infected  place,  but  not  sooner. 

11.  No  sleeping-car  shall  be  allowed  to  leave  a  dangerously  infected  place,  nor  shall 
any  sleeping-car  approach  nearer  such  place  than  a  point  five  miles  beyond  the  trans- 
fer station. 

1*2.  In  ease  of  suspected  infection  of  a  passenger-car,  or  of  a  sleeping-car,  such  car, 
including  all  the  upholstery,  cushions,  curtains,  mattresses,  &c,  shall  be  thoroughly 
disinfected,  u-ider  the  supervision  of  a  medical  officer,  and  shall  be  exposed  to  the  open 
air  for  at  least  twenty  days  before  being  again  used. 

13.  All  freight  shall  be  transferred  at  a  point  not  less  than  five  nor  exceeding  fifty 
miles  from  the  point  of  departure,  and  the  cars  from  which  such  freight  has  been 
transferred  shall  not  proceed  farther  on  the  road,  but  shall  be  returned  to  the  point 
of  departure.  The  freight  cars,  after  unloading,  shall  be  thoroughly  cleansed  by 
scrubbing,  disinfected,  and  ventilated 

14.  Mail  matter  and  mail  bags  shall  be  heated  to  a  temperature  of  two  hundred  and 
fifty  degrees  Fahrenheit,  or  should  be  otherwise  disinfected  before  they  are  sent  from 
infected  places. 

15.  If  yellow  fever  infect  a  place  situated  upon  a  line  of  railroad,  trains  of  all  kinds 
may  be  i>ermitted  to  pass  through  without  stopping,  and  at  a  speed  of  not  less  than 
ten  miles  an  hour;  but  they  shall  not  take  on  passengers  from  such  infected  place 
except  as  hereinbefore  provided — namely,  after  transit  ot  person  and  baggage  (in  such 
manner  as  shall  secure  free  exposure  to  the  open  air;  from  the  infected  place  to  a 
point  at  least  five  miles  distant,  where,  upon  presentation  of  the  proper  certificate 
i Form  3),  they  may  be  received  on  the  pavilion  cars  provided  for  such  purpose,  but 
from  which  they  shall  not  enter  the  regular  cars  of  the  train  until  after  having  ridden 
at  least  fifty  miles  from  the  infected  place. 

16.  No  train  having  a  certificate  of  inspection  from  a  transfer  station  (Form  2),  and 
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no  passenger  having  certificate  (Form  3)  duly  vised  at  the  proper  transfer  stat 
shall  be  interfered  with  by  any  municipal  or  other  local  system  of  quarantine. 

17.  All  persons  leaving  infected  places  by  other  modes  of  travel  than  those  hei 
provided  for  shall  be  required  to  obtain  certificates  according  to  Form  4,  oppen 
nereto. 

[Form  No.  1.] 

I  hereby  certify  that  train  No.  — ,  on  the Railroad, ,  conduct 

and  which  leaves at  —  o'clock  —  m.,  this  day.  has  complied  with  all  the  rni 

and  regulations  recommended  by  the  National  Board  of  Health  for  trains  leaving  i 
footed  places. 

,  (signature) 

Inspecting  Offio&r. 
(Name  of  place.) 
(Date.) 

[Form  No.  2.] 

I  hereby  certify  that  train  No.  — ,  on  the Railroad, ,  conductor, 

has  not  been  nearer  the  city  (or  town)  of than  —  miles:  that  the  passengera 

and  baggage  thereon  were  brought  to  this  station  in  open  pavilion  cars,  and  that  all 
the  rules  and  regulations  recommended  by  the  National  Board  of  Health  for  the  con- 
duct of  railway  travel  and  traffic  with  infected  places  have  been  complied  with  by 
this  train,  which  is,  therefore,  authorized  to  proceed  without  further  detention. 

(Name  of  transfer  station,  date,  and  signature.) 


[Form  No.  3.] 
(Same  as  "Form  No.  2,"  of  1879.) 

[Form  No.  4.] 
(Same  as  "  Form  No.  3,"  of  1879. ) 

(Matter  on  pp.  29,  30,  31,  and  32,  pamphlet  of  1879,  unchanged.    To  "General  Ex- 
planations," on  p.  31,  add  the  "Explanations"  on  p.  4,  ibid.) 


Rules  and  regulations  to  be  observed  and  enforced  by  the  health  authorities  of  a  place  free 
from  infection,  having  communication  with  a  place  dangerously  infected  with  yellow  fever. 

•  1 .  No  steamboat  or  ot  hor  vessel,  or  rail  road  train  or  other  conveyance,  or  persons,  from 
a  place  dangerously  infected,  shall  be  permitted  to  enter  a  non-infected  place  without 
having  certificates  of  the  forms  prescribed,  giving  evidence  that  they  have  complied 
with  tne  rules  and  regulations  provided  for  conveyances  and  persons  leaving  danger- 
ously infected  places.  Boats,  trains,  and  persons  having  certificates  in  proper  form  that 
they  have  been  inspected  and  are  free  from  disease  shall  be  allowed  to  enter. 

2.  Inspections  to  ascertain  whether  these  rules  have  been  observed,  and  whether  it 
is  safe  for  the  conveyances  or  persons  to  enter  a  non-infected  place,  shall  be  made  out- 
side the  limits  of  such  place. 

3.  Separate  accommodations  must  be  provided  both  for  the  sick  and  for  the  well 
who  are  detained  for  observation. 


Uules  and  regulations  recommended  to  be  adopted  and  observed  when  yellow  fever  is  reported 
or  suspected  to  exist  in  any  town  or  place  in  the  United  States. 


GENERAL  EXPLANATIONS. 


A.  During  the  warm  season,  in  all  localities  in  any  way  exposed  to  contagion  of 
yellow  fever,  the  possibility  of  its  occurrence  should  never  be  lost  sight  of  by  physi- 
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cians,  and  when  it  is  known  to  be  present  in  any  place,  the  antecedents  and  diagno- 
sis of  every  case  admitting  of  doubt  should  receive  special  attention. 

B.  Upon  an  outbreak  ofyellow  fever,  a  competent  medical  officer  should  be  assigned 
to  the  locality  as  health  officer,  to  enforce  the  following  rules  and  regulations : 

1.  All  physicians  shall  report  to  the  health  authorities  with  the  least  possible  delay 
their  knowledge  or  belief  of  the  existence  of  the  first  cases  of  yellow  fever;  and  shall 
at  the  same  time  secure,  as  far  as  possible,  the  isolation  of  such  oases  pending  the  ac- 
tion of  the  health  authorities. 

2.  Upon  the  receipt  of  such  report  the  health  authorities  shall  at  once  investigate 
the  case,  and  if  it  be  found  to  be  yellow  fever  or  a  case  admitting  of  reasonable  doubt, 
they  shall  at  once  have  the  patient  isolated  as  effectually  and  completely  as  possible. 

3.  In  case  of  the  patient's  removal,  recovery,  or  death,  the  premises  occupied  by 
him  shall  be  thoroughly  disinfected,  and  the  clothing,  bedding,  and  other  articles 
which  have  been  exposed  to  infection  shall  be  either  burned  or  boiled  in  water  for 
not  less  than  thirty  minutes. 

4.  When  the  health  authorities  of  any  place  shall  first  discover  a  case  of  yellow  fever 
there,  they  shall  report  the  fact  at  once  by  telegraph  to  the  National  Board  of  Health. 

5.  An  attempt  should  be  made  to  isolate  and  keep  under  observation  for  at  least 
five  days  all  ]>ersons  who  have  been  in  such  relation  to  the  first  case  or  cases  as  to 
make  it  possible  that  they  are  infected. 

6.  In  general,  no  place  shall  be  considered  dangerously  infected  until  at  least  one 
case  has  occurred  as  a  result  of  infection  incubating  within  the  place  itself. 

7.  When  a  place  is  declared  dangerously  infected  the  health  authorities  should  advise, 
and  use  every  effort  for,  the  removal  of  all  persons  liable  to  yellow  fever  to  a  place  or 
places  safe  from  danger  of  infection.  When  they  can  be  removed  to  only  a  short  dis- 
tance, it  is  better  to  locate  them  in  tents  in  the  open  air. 


[From  Bulletin  No.  46,  Hay  15, 1880.] 
ANNUAL  MEETING  OF  THE  NATIONAL  BOABD  OF  HEALTH. 

The  annual  meeting  of  the  National  Board  of  Health  was  held  in  the  city  of  Wash- 
ington, D.  C,  covening  on  May  4  and  adjourning  on  May  10.  1830. 

The  Board  re-elected  its  former  officers,  and  revised  its  by-laws  and  appointed  com- 
mittees, as  follows : 

BY-LAWS  OF  THE  NATIONAL  BOABD  OF  HEALTH. 

1st.  The  officers  of  the  National  Board  of  Health  shall  consist  of  a  president,  vice- 
president,  and  secretary. 

2d.  There  shall  be  an  executive  committee,  composed  of  the  president,  vice-presi- 
dent, secretary,  and  three  other  members. 

3d.  The  officers  of  the  Board  and  the  other  members  of  the  executive  committee 
shall  be  elected  by  ballot  at  the  first  annual  meeting  in  each  year,  the  nomination  to 
be  by  informal  ballot. 

4th.  The  duties  of  the  president  shall  be — 

First.  To  preside  at  all  meetings  of  the  Board  and  of  the  executive  committee. 

Second.  To  call  meetings  as  provided  in  the  act  creating  the  Board. 

Third.  To  make  requisitions  upon  the  Secretary  of  the  Treasury  for  such  sums  as 
may  be  directed  by  the  Board. 

5th.  The  vice-president  shall  take  the  place  and  perform  the  duties  of  the  president 
when  absent. 

6th.  The  secretary  shall  keep  the  records  and  conduct  the  correspondence  of  the 
Board  and  of  the  executive  committee,  certify  to  the  correctness  of  all  vouchers  for 
expenditures,  and  perform  such  other  duties  as  the  Board  or  executive  committee  may 
from  time  to  time  direct,  and  he  shall  be  the  custodian  of  all  papers,  books,  and  other 
property  of  the  Board. 

7th.  The  executive  committee  shall  carry  into  effect  the  directions  of  the  Board, 
and  act  for  it  during  the  intervals  of  its  sessions,  reporting  such  action  to  the  next 
meeting. 

6th.  The  executive  committee  is  authorized  to  fill  any  vacancies  in  the  offices  or 
executive  committee  occurring  in'the  intervals  of  the  meetings  of  the  Board,  such  elec- 
tion to  hold  good  until  the  close  of  the  next  meeting  of  the  Board. 

9th.  No  purchases  shall  be  made  or  expenditures  incurred  except  by  order  of  the 
Board  or  of  the  executive  committee,  and  the  executive  committee  shall  not  have 
power  to  incur  any  indebtedness  beyond  the  amount  of  funds  authorized  by  the  Board 
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to  be  drawn  by  the  president,  and  placed  to  the  credit  of  the  Board  with  the  distant 
ing  agent. 

'  lOtn.  The  executive  committee  shall  be  considered  to  be  in  permanent  session,  and 
in  the  interval  of  the  regular  meetings,  any  three  members,  of  whom  the  secretary 
shall  be  one,  shall  constitute  a  quorum,  and  be  authorized  to  transact  any  basinet! 
provided  there  be  a  concurrent  vote.  In  case  of  disagreements  the  secretary  shall  bt 
required  to  report  the  fact  to  the  absent  members  and  solicit  an  expression  of  then 
wishes  as  to  the  call  of  a  formal  meeting  of  the  whole  committee,  or  as  to  taking  I 
vote  by  correspondence. 

11th.  All  bills  for  salaries  and  expenses  shall  be  duly  certified  by  a  member  of  the 
Board  or  an  inspector  and  audited  and  approved  by  the  secretary  of  the  Board,  who 
shall  keep  an  accurate  record  of  such  vouchers  and  approvals. 

12th.  The  standing  committees  of  the  Board  shall  be  as  follows,  each  to  be  composed 
of  not  less  than  three  members,  named  by  the  president,  with  the  exception  of  that  on 
epidemio  and  contagious  diseases,  which  shall  consist  of  five  members : 

1.  On  epidemic  and  contagious  diseases. 

2.  On  registration  and  vital  statistics. 

3.  On  State,  municipal,  and  local  sanitary  legislation. 

4.  On  quarantine  legislation— State,  national,  and  international. 

13th.  The  regular  meetings  of  the  Board  shall  be  semi-annual,  in  June  and  Decem- 
ber of  each  year,  at  a  day  and  place  to  be  fixed  by  the  executive  committee. 

14th.  The  president  shall  call  a  meeting  of  the  Board  whenever  five  members  make 
in  writing  or  by  telegraph  a  joint  request  to  him  to  that  effect. 

THE  NATIONAL  BOARD  OF  HEALTH. 

Preston  H.  Bailhache,  M.  D.,  U.  S.  M.  H.  S.,  509  Maple  avenue,  Le  Droit  Park, 
Washington,  D.  C. 
Samuel  M.  Bemiss,  M.  D.,  &c,  558  St.  Charles  street,  New  Orleans,  La. 
John  S.  Billings,  M.  D.,  U.  S.  A.,  84  Gay  street,  Georgetown,  D.  C. 
Henry  I.  Bowditch,  M.  D.,  &c,  113  Boylston  street,  Boston,  Mass. 
James  L.  Cabell,  M.  D.,  &c,  University  of  Virginia,  Va. 
Hosmer  A.  Johnson,  M.  D.,  &c,  4  Sixteenth  street,  Chicago,  111. 
Robert  W.  Mitchell,  M.  D.,  &c,  34  Madison  street,  Memphis,  Tenn. 
Samuel  F.  Phillips,  Esq.,  Solicitor-General,  1119  K  street,  Washington,  D.  C. 
Stephen  Smith,  M.  D.,  &c.,  31  West  Forty-second  street,  New  York. 
Thomas  J.  Turner,  M.  D.,  U.  S.  N.,  1227  M  street,  Washington,  D.  C. 
Tullio  S.  Verdi,  M.  D.,  &c,  815  Fourteenth  street,  N.  W.,  Washington,  D.  C. 

officers. 

James  L.  Cabell,  LL.  D.,  &c.,  president. 

John  S.  Billings,  Surgeon,  U.  S.  A.,  vice-president. 

Thomas  J.  Turner,  Medical  Director,  U.  S.  N.,  secretary. 

EXECUTIVE  COMMITTEE. 

Dr.  James  L.  Cabell,  Dr.  John  S.  Billings,  Dr.  Thomas  J.  Turner,  Dr.  Stephen  Smith, 
Dr.  Preston  H.  Bailhache,  Hon.  S.  F.  Phillips. 

COMMITTEES. 

1.  On  epidemic  and  contagious  diseases. — S.  M.  Bemiss,  R.W.Mitchell,  H.  A.  Johnson, 
T.  S.  Verdi,  P.  H.  Bailhache. 

2.  On  registration  and  vital  statistics. — J.  S.  Billings,  R.  W.  Mitchell,  H.  A.  Johnson. 

3.  On  State,  municipal,  and  local  sanitary  legislation. — H.  I.  Bowditch,  S.  F.  Phillips, 
8.  Smith. 

4.  On  quarantine  legislation — State,national,  and  international. — S.  Smith,  S.  J\  Phil- 
lips, J.  L.  Cabell,  S.  M.  Bemiss,  P.  H.  Bailhache.    . 
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[From  Bulletin  No.  51,  June  19,  1880.  J 

RULES  AND  REGULATIONS  FOR  SECURING  THE  BEST  SANITARY  CONDI- 
TION OF  VESSELS,  INCLUDING  THEIR  CARGOES,  PASSENGERS,  AND 
CREWS,  COMING  TO  THE  UNITED  STATES  FROM  ANY  FOREIGN  PORT 
WHERE  ANY  CONTAGIOUS  OR  INFECTIOUS  DISEASE  EXISTS. 

[Prepared  by  the  National  Board  of  Health,  in  accordance  with  the  provisions  of  an  act  approved 
Jose  2, 1879,  entitled  "An  act  to  prevent  the  introduction  of  infectious  or  contagions  diseases  Into  the 
United  States."] 

EXPLANATIONS. 

1.  The  object  of  the  following  rules  and  regulations  is  to  prevent  the  introduction 
into  the  United  States  of  "  contagious  or  infectious  diseases. 

'2.  The  following  diseases  are  recognized  as  "contagious  or  infectious  diseases"  for 
the  purposes  of  these  rules  and  regulations,  viz:  Asiatic  cholera,  yellow  fever, plague, 
small-pox,  typhus  fever,  and  relapsing  fever. 

3.  An '( infected  "  port  or  place,  in  the  sense  of  these  rules,  is  a  port  or  place  at  which 
either  Asiatic  cholera,  yellow  fever,  or  plague  exists,  or  at  which  either  small-pox, 
relapsing  fever,  or  typhus  fever  exists  as  an  epidemic. 

4.  To  secure  the  "  best  sanitary  condition"  of  a  vessel  the  following  points  should 
be  observed  by  the  owners,  agents,  or  master  of  such  vessel : 

A.  Exclusion  from  the  vessel,  as  far  as  possible,  of  persons  or  things  known  or  sus- 
pected to  be  infected. 

B.  Cleanliness,  dryness,  and  ventilation  of  the  vessel,  both  preliminary  to  loading 
and  during  the  voyage. 

C.  Disinfection — that  is,  the  destruction  or  removal  of  the  causes  of  disease — which 
includes  measures  of  cleanliness,  ventilation,  fumigation,  &c. 

D.  The  crew  shall  not.  be  allowed  liberty  on  shore  after  nightfall  in  suspected  local- 
ities. They  shall  not  be  allowed  to  sleep  on  deck  except  under  awnings.  The  fore- 
castle shall  be  well  ventilated  and  kept  dry.  Both  in  port  and  at  sea  the  bilge  shall 
be  pumped  out  each  morning  and  evening,  or  more  frequently  if  necessary.  The 
utmost  cleauliness  shall  be  observed  at  st* a  as  well  as  in  port.  Each  seaman  should 
have  two  suits  of  underclothing.  The  clothing  and  bedding  should  be  aired  every 
clear  day.  In  tropical  climates  the  men  should  bo  required  to  wash  their  persons  and 
chauge  their  underclothing  every  evening  after  work  while  in  port,  and  each  working 
suit  should  be  washed,  dried,  and  aired  after  a  day's  use.  These  regulations  as  to 
clothing,  airing  of  bedding,  and  ventilation,  should,  as  far  as  possible,  be  observed  at 
sea  as  well  as  in  port. 

RULES  AND  REGULATIONS. 

1.  All  merchant  ships  and  vessels  sailing  from  a  foreign  port  where  contagious  or 
infectious  disease  exists,  for  any  port  in  the  United  States,  must  obtain  from  the  con- 
sul, vice-consul,  or  other  consular  officer  of  the  United  States,  at  tho  port  of  departure, 
or  from  the  medical  officer — where  such  officer  has  been  detailed  by  the  President  for 
that  purpose — a  bill  of  health  in  duplicate,  which  shall  be  a  clean  bill  or  a  foul  bill, 
and  which  shall  set  forth  the  sanitary  history  of  said  vessel,  and  that  it  has  in  all 
respects  complied  with  these  rules  and  regulations.  A  clean  bill  of  health  shall  be 
given  when  neither  Asiatic  cholera,  yellow  fever,  nor  plague  exists,  and  neither  small- 
pox, relapsing  fever,  nor  typhus  fever  exists  as  an  epidemic  at  tho  port  of  departure, 
and  the  condition  of  the  vessel  is  satisfactory ;  and  in  such  case  it  shall  be  certified 
that  the  vessel  leaves  the  port  in  "  free  pratique."  A  foul  bill  of  health  shall  be  given 
when  either  Asiatic  cholera,  yellow  fever,  or  plague  exists,  and  when  small-pox,  relap- 
sing fever,  or  typhus  fever  exists  as  an  epidemic  at  the  port  of  departure,  or  where 
the  sanitary  condition  of  tho  vessel  is  unsatisfactory,  and  in  such  case  it  shall  be  cer- 
tified that  the  vessel  leaves  the  port  in  "  quarantine." 

2.  In  all  cases  of  doubt  as  to  whether  the  port  is  infected,  or  as  to  the  sanitary  con- 
dition of  the  vessel,  tho  bill  shall  be  foul. 

3.  No  vessel  shall' have  more  than  one  bill  of  health;  but  if  she  1  ouches  at  other 
ports  on  the  passage,  that  fact  and  the  condition  of  those  ports  as  to  the  existence  of 
contagious  or  infectious  disease  shall  be  indorsed  upon  the  original  bill  of  health  by 
the  consul,  vice-consul,  consular  officer,  or  medical  officer  of  the  United  States. 

4.  The  bill  of  health  shall  be  in  the  form  appended.     [Form  A.] 

5.  Each  consul,  vice-cousul,  consular  officer,  or  medical  officer  of  the  United  States 
in  a  foreign  port  shall  keep  himself  thoroughly  acquainted  with  the  sanitary  condition 
of  the  port  and  its  vicinity,  especially  with  regard  to  the  existence  of  contagious  or 
infectious  diseases,  or  epidemics,  and  shall  upon  request  of  the  owner,  agent,  or  mas- 
ter make,  or  cause  to  be  made,  an  inspection  of  every  ship  or  vessel  bound  for  any  port 
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in  the  United  States,  and  give  the  bill  of  health  required  by  these  regulations.  Vo» 
selfl  carrying  a  foreign  flag  shall  be  inspected,  when  practicable,  iu  company  with  ths) 
consul  or  consular  agent  of  the  nation  to  which  the  vessel  belongs. 

6.  The  fee  for  such  inspection  shall  be  such  as  may  be  fixed  by  the  Secretary  of  the 
Treasury  in  accordance  with  law. 

7.  The  certifying  officer  at  the  port  of  departure  shall  certify  whether  vessels  carry- 
ing passengers  are  provided  with  the  means  of  carrying  out  the  provisions  of  sections 
4257  and  4263  of  the  Revised  Statutes. 

Sec.  4257.  Every  such  vessel  so  employed  in  transporting  passengers  between  the 
United  States  and  Europe,  and  having  space  according  to  law  for  more  than  one  hnifr- 
dred  such  passengers,  snail  have  at  least  two  ventilators  to  purify  each  apartment 
occupied  by  such  passengers ;  one  of  which  shall  be  inserted  in  the  after  part  and  the 
other  in  the  forward  part  of  the  apartment,  and  one  of  them  shall  have  an  exhausting- 
cap  to  carry  off  the  foul  air,  and  the  other  a  receiving-cap  to  carry  down  the  fresh  air. 
Such  ventilators  shall  have  a  capacity  proportioned  to  the  size  of  the  apartments  to 
be  purified,  namely :  If  the  apartments  will  lawfully  authorize  the  reception  of  two 
hundred  such  passengers  the  capacity  of  each  such  veutilator  shall  be  equal  to  a  tube 
of  twelve  inches  diameter  in  the  clear,  and  in  proportion  for  larger  or  smaller  apart* 
ments.  All  such  ventilators  shall  rise  at  least  four  feet  six  inches  above  the  upper 
deck  of  any  such  vessel,  aud  be  of  the  most  approved  form  and  construction.  It  it 
appears  from  the  report  to  be  made  and  approved,  as  provided  in  section  forty-two 
hundred  and  seventy-two,  that  such  vessel  is  equally  well  ventilated  by  any  other 
means,  such  other  means  of  ventilation  shall  be  deemed  to  be  a  compliance  with  the 
provisions  of  this  section. 

Sec.  4603.  The  master  of  any  vessel  employed  in  transporting  passengers  between 
the  United  States  and  Europe  is  authorized  to  maintain  good  discipline  and  such  habits 
of  cleanliness  among  passengers  as  will  tend  to  the  preservation  and  promotion  of 
health ;  and  to  that  end  he  shall  cause  such  regulations  as  he  may  adopt  for  this  pur- 
pose to  be  posted  up,  before  sailing,  on  board  such  vessel,  in  a  place  accessible  to  such 
passengers,  and  shall  keep  the  same  so  posted  up  during  the  voyage.  Such  master 
shall  cause  the  apartments  occupied  by  such  passengers  to  be  kept  ut  all  times  in  a 
clean,  healthy  state ;  and  the  owners  of  every  such  vessel  so  employed  are  required  to 
construct  the  decks  and  all  parts  of  the  apartments  so  that  they  can  be  thoroughly 
cleansed ;  and  also  to  provide  a  safe,  convenient  privy  or  water-closet  for  the  exclusive 
use  of  every  one  hundred  such  passengers.  The  master  shall  also,  when  the  weather 
is  such  that  the  passengers  cannot  be  mustered  on  deck  with  their  bedding,  and  at 
such  other  times  as  he  may  deem  necessary,  cause  the  deck  occupied  by  such  passen- 
gers to  be  cleansed  with  chloride  of  lime  or  some  other  equally  efficient  disinfecting 
agent.  And  for  each  neglect  or  violation  of  any  of  the  provisions  of  this  section  the 
master  and  owner  of  any  such  vessel  shall  be  severally  liable  to  the  United  States  in 
a  penalty  of  fifty  dollars,  to  be  recovered  in  any' circuit  or  district  court  within  the 
jurisdiction  of  which  such  vessel  may  arrive  or  from  which  she  is  about  to  depart,  or 
at  any  place  where  the  owner  or  master  may  be  found. 

8.  Every  vessel  before  taking  on  cargo  or  passengers  shall  be  clean  and  dry,  and  the 
certifying  officer  may,  at  his  discretion,  require  that  it  shall  be  thoroughly  disinfected 
if  last  from  an  infeciea  port,  or  if  the  port  of  departure  bo  itself  infected.  The  exam- 
ination of  the  vessel  as  to  cleanliness  shall  be  made  before  the  cargo  is  taken  on,  and 
shall  extend  to  all  accessible  parts,  especial  care  being  taken  to  note  upon  the  bill  of 
health  the  presence  of  decayed  wood. 

9.  Earth  and  porous  stone  shall  not  be  used  for  ballast  if  avoidable. 

10.  Merchandise  or  articles  known  to  bo  infected  shall  not  be  received  or  taken  on 
board. 

11.  In  case  the  port  is  infected,  the  certifying  authority  may  require  that  the  officers, 
crew,  and  passengers  shall  be  examined  by  a  medical  officer  or  physician  selected  for 
that  purpose,  and  the  result  of  such  examination  reported  to  him  not  more  than  twenty- 
four  hours  before  certifying  to  the  bill  of  health. 

12.  Bills  of  health  can  bo  considered  valid  only  when  delivered  within  the  twenty- 
four  hours  last  preceding  departure.  If  the  departure  is  delayed  beyond  this  period 
the  bill  must  be  vis4d  by  the  authority  delivering  it,  stating  whatever  changes  have 
taken  place  in  the  sanitary  condition  of  the  port,  vessel,  officers,  crew,  or  passengers. 

13.  When  the  port  of  departure  or  its  vicinity  is  infected,  that  fact  shall  be  noted  in 
the  bill  of  health,  and  when  the  sanitary  or  other  local  authority  of  the  port  declares 
the  existence  of  such  infection,  the  billof  health  shall  givo  the  date  of  the  declara- 
tion. 

14.  The  existence  of  contagious  or  infectious  disease  iu  the  quarantine  establishment 
of  a  port  shall  not  be  considered  cause  for  afoul  bill  of  health. 

15.  Physicians  attached  to  sea-going  vessels  shall  be  specially  charged  with  the 
duty  of  watching  their  sanitary  condition  and  the  health  of  their  officers,  civw,  yud 
passengers.  On  arrival  of  the  vessel  they  shall  report  to  the  health  officer  of  the  port 
the  sanitary  history  of  the  voyage. 
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16.  In  case  of  the  occurrence  at  sea  of  Asiatic  cholera,  yellow  fever,  plague,  small- 
pox, relapsing  fever,  or  typhus  fever,  the  wearing  apparel  and  bedding  used  by  those 
affected  with  such  disease  shall  be  boiled  for  not  less  than  two  hours  or  burnt  or  sunk. 

17.  Captains,  owners,  or  agents  of  vessels  shall,  at  the  port  of  departure,  be  required 
to  answer,  under  oath,  to  the  consuls  or  sanitary  officers  all  questions  as  to  the  sani- 
tary condition  of  the  vessel,  &c. 

18.  Whenever  any  vessel  shall  leave  an  infected  foreign  port,  or  having  on  board 
goods  or  passengers  coming  from  any  place  or  district  infected  with  Asiatic  cholera, 
vellow  fever,  or  plague,  shall  leave  any  foreign  port,  bound  for  any  port  in  the  United 
States,  the  consul,  consular  officer,*  or  other  representative  of  the  United  States,  at  or 
near  such  port,  may,  at  hi*  discretion,  immediately  give  information  thereof  bv  tele- 
graph to  the  National  Board  of  Health  at  Washington,  D.  C,  reporting  the  name, 
date  of  departure,  and  port  of  destination  of  such  vessel.  The  cost  of  such  telegrams 
will  be  paid  by  the  National  Board  of  Health. 

19.  All  merchant  ships  or  vessels  from  any  foreign  port,  where  any  contagious  or 
infectious  disease  exists,  and  bound  for  any  port  of  the  United  States,  must  present  to 
the  health  officer  at  the  quarantine  station  of  such  port  evidenoe  that  these  rules  and 
regulations  have  been  complied  with  in  order  that  such  vessel  may  enter  such  port, 
discharge  its  cargo,  and  land  its  passengers. 

[Form  A.] 
No. .  Port  of . 


THE  UNITED  STATE8  OF  AMERICA.— NATIONAL  BOARD  OF  HEALTH. 

BILL  OF  HEALTH. 

I, (consul,  consular  agent,  or  other  officer  empowered  by  law  to  sign), 

at  the  port  of ,  do  hereby  state  that  the  vessel  hereinafter  named  clears  from 

this  port  under  the  following  circumstances : 

Name  of  vessel :  . 

Tonnage : 


Apart  men ts  for  passengers,  No. 

Destination : . 

Name  of  medical  officer  (if  any 


iy) :  — 
:  First 


Total  number  of  passengers:  First  cabin,  — — ;  second  cabin,  ;  steerage, 


Nature  (vessel -of- war,  ship,  schooner,  £,o.) : 

Guns:  . 

Where  last  from : . 

Name  of  captain : 


Total  number  of  crew : . 

Cargo:  . 

Sanitary  history  of  the  vessel : 


1.  Sanitary  condition  of  vessel  (before  and  after  reception  of  cargo,  with  note  of  any 
decayed  wood).    Note  disinfection  of  vessel : 


2.  Sanitary  condition  of  cargo 


3.  Sanitary  condition  of  crew : 


4.  8anitary  condition  of  passengers : 


5.  Sanitary  condition  of  clothing,  food,  water,  air-space,  and  ventilation  (to  be  in 
quantity  as  required  by  Rev.  Stats.) : 


6.  Sanitary  condition  of  port  and  adjacent  country — 
a.  Prevailing  diseases  (if  any)  : 
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b.  Number  of  cases  of  and  deaths  from  yellow  fever,  Asiatic  cholera,  jlague,  ■maS} 
pox,  or  typhus  fever  during  the  week  preceding :  A 

*\ 
b.  Number  of  deaths  from — 

Yellow  fever,  .  i 

Asiatic  cholera, . 


b.  Number  of  cases  of — 
Yellow  fever, 


Asiatic  cholera, 

Plague, . 

Small-pox, 


Typhus  fever,  — 
Relapsing  fever, 


Plague, .  1 

Small-pox, . 

Tvphus  fever, .  \ 

Relapsing  fever, . 

7.  kny  circumstances  affecting  the  public  health  existing  in  the  port  of  departttt* 
to  be  here  stated : 


CLEAN. 

I  certify  that  I  have  personally  inspected  the  said  vessel,  and  that  the  above  state- 
ments are  correct ;  that  good  health  is  enjoyed  in  this  port  and  the  adjacent  country, 
without  any  suspicion  ofyellow  fever,  Asiatic  cholera,  or  plague;  that  neither  small- 
pox nor  typhus  lever  exists  as  an  epidemic ;  that  the  sanitary  condition  of  the  vessel, 
cargo,  crew,  and  passengers  is  good ;  that  the  rules  and  regulations  prescribed  by  the 
National  Board  of  Health  have  been  complied  with,  and  that  the  [name  of  vessel} 

leaves  tjris  port  in  free  pratique,  found  for ,  U.  S.  of  A. 

[Signature  of  medical  officer.] 

Or, 

FOUL. 

I  certify  that  I  have  personally  inspected  the  said  vessel,  and  that  the  above  state- 
ments are  correct,  and  that  she  leaves  this  port  bound  for ,  U.  S.  of  A.,  in  quaran- 
tine. 

[Signature  of  medical  officer.] 

r 

I  certify  that  the  foregoing  statements  are  made  by ,  M.  D.,  who  has 

personally  inspected  said,  vessel ;  that  I  am  satisfied  that  the  said  statements  are  cor- 
rect:  and  I  do  further  certify  that  the  said  vessel  leaves  this  port  bound  for ,  in 

the  united  States,  in pratique  [or  in  quarantine]. 

In  witness  whereof,  I  have  hereunto  set  my  hand,  and  the  seal  of  office,  at  the  port 
of ,  this day  of ,  18 — ,  —  o'clock. 

[seal.]  , 

[Consul  General,  Consul,  Commercial  Agent,  Sanitary  Officer  et  al.~\ 

The  within  rules  and  regulations  are  true  copies  made  this  17th  day  of  June,  1880 

J.  L.  CABELL, 
President  National  Board  of  Health. 
Thos.  J.  Turner, 

Secretary  of  National  Board  of  Health. 

The  foregoing  regulations  are  approved. 

R.  B.  HAYES. 
June  17, 1880. 


CIRCULAR  No.  7. 

The  following  rules  govern  the  action  of  the  National  Board  of  Health  in  co-operat- 
ing with  and  aiding  State  and  local  boards  to  enforce  the  rules  and  regulations  of  such 
boards  to  prevent  the  introduction  of  contagious  and  infectious  diseases  into  the  United 
States,  or  into  one  State  from  another : 

1.  The  regulations  to  be  enforced  are  those  of  State  and  local  boards,  and  must  be 
such  as  are  approved  by  the  National  Board.  The  National  Board,  in  its  circular  pub- 
lished in  its  Bulletin  No.  48,  May  29,  1880,  has  recommended  certain  regulations  with 
regard  to  maritime  quarantine  for  adoption  by  State  and  local  boards;  and  in  its  Bul- 
letin No.  50,  June  12,  in  1880,  pages  402-403,  it  has  advised  the  adoption  of  certain 
regulations  during  the  existence  ofyellow  fever. 

It  should  be  observed  that  these  recommendations  embody  general  principles  only, 
the  end  in  view  being  to  protect  and  promote  the  public  health  by  measures  which 
interfere  with  travel  or  traffic  as  little  as  possible ;  in  other  words,  to  render  commerce 
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secure;  and  (with  rare  exceptions)  not  to  put  an  end  to  or  even  suspend  it.  In  this  con- 
nection it  is  proper  to  add  that  non-intercourse  quarantines,  especially  by  looal  authori- 
ties, are  not  approved  by  this  Board. 

2.  Applications  to  the  National  Board  of  Health  for  aid  should  be  made  by  or  through 
the  State  board :  or  in  case  there  is  no  State  board,  then  by  or  through  the  governor 
of  the  State,  and  should  be  accompanied  by  a  copy  of  the  rules  and  regulations  for  en- 
forcing which  aid  is  desired. 

3.  An  application  for  aid  must  give  details  of  what  is  required,  and  the  estimated 
cost  for  each  item,  and  must  be  accompanied  by  an  official  certificate  from  the  gov- 
ernor of  the  State  or  the  mayor  or  other  chief  officer  of  the  municipality,  respectively, 
to  the  effect  that  there  are  no  State  or  municipal  funds  available  to  carry  out  the  par- 
ticular sanitary  measures  to  secure  which  the  application  is  made. 

4.  The  aid  furnished  by  this  Board  to  local  authorities  must,  as  a  general  rule,  be 
applied  to  other  objects  than  those  of  shelter  and  furniture,  which  should  be  furnished 
by  such  authorities.  Where,  however,  it  shall  be  otherwise  ordered,  the  local  authori- 
ties will  be  expected  to  account  to  this  Board  from  time  to  time  for  the  safe-keeping 
and  proper  use  of  the  furniture,  provisions,  medicines,  &c,  so  furnished. 

6.  whenever  this  board  shall  order  the  erection  of  temporary  buildings,  or  provide 
any  buildings  for  the  purpose  of  quarantine,  the  necessary  contracts  therefor  snail  be 
subject  to  the  approval  of  the  Board  or  of  its  executive  committee. 

6.  Care  should  oe  taken  that  the  officers  to  be  paid  from  funds  furnished  by  the 
National  Board  are  employed  only  in  such  number  and  for  such  time  as  there  is  actual 
need  of  their  services.  The  National  Board  of  Health  reserves  the  right  of  judging 
from  time  to  time,  by.  means  of  reports  received  from  its  own  agents,  whether  such 
need  exists. 

7.  Funds  are  not  furnished  by  the  Treasury  to  State  or  local  boards.  They  are 
placed  in  the  hands  of  the  disbursing  agent  of  the  National  Board  of  Health,  by  whom 
Dills,  properly  certified  and  approved,  will  be  paid  by  check  on  Washington  or  New 
York.  Ail  bills  must  be  in  accordance  with  the  estimates  as  approved  by  the  Secre- 
tary of  the  Treasury,  must  be  made  out  in  duplicate  on  forms  furnished  by  the  National 
Board,  and  be  certified,  as  to  their  correctness,  by  some  authorized  officer  of  the  State 
or  local  board,  and  must  be  approved  by  some  member  or  inspector  of  the  National 
Board,  duly  authorized. 

All  bills  for  services  rendered,  or  for  articles  furnished  local  or  State  boards,  must 
be  sworn  to  by  the  person  rendering  the  service  or  furnishing  the  articles. 

The  names  of  all  persons  whose  services  as  inspectors,  &c,  are  to  be  paid  for  out  of 
its  funds  must  be  submitted  to  and  approved  by  the  National  Board. 

8.  State  and  municipal  boards  of  health  which  receive  aid  from  this  board  are  requested 
to  furnish  weekly  reports  to  this  office  of  their  operations,  including  copies  of  orders 
issued  by  them  and  of  reports  made  to  them  by  their  quarantine  and  sanitary  inspect- 
ors with  reference  to  the  occurrence  of  cases  of  yellow  fever  and  to  measures  adopted 
for  isolating  such  cases ;  such  reports  to  be  presented  in  a  form  suitable  for  publication 
in  the  Bulletin. 

It  is  expected  that  at  the  close  of  the  season  a  full  report  will  be  made  by  boards  of 
health  to  the  National  Board  as  to  their  operations  in  carrying  out  those  rules  and 
regulations  in  which  the  National  Board  has  rendered  aid  and  co-operation,  and  it  is 
desired  that  copies  of  all  orders  issued  from  time  to  time  to  inspectors  shall  be 
promptly  furnisned  to  this  Board. 

It  is  to  be  remembered  that  a  full  account  of  its  expenditures  must  be  made  by  the 
National  Board  of  Health  to  Congress,  and  such  account  must  set  forth  these  expendi- 
tures in  detail,  and  exhibit  their  propriety  and  necessity. 

It  is  therefore  essential  that  State  and  municipal  boards  co-operate  with  the  National 
Board  in  supplying  material  for  such  an  account,  and  it  is  earnestly  desired  that  they 
preserve  and  furnish  due  evidence  of  the  propriety  of  each  item  of  their  expenditure 
for  both  persons  employed  and  articles  purchased  with  the  funds  in  question. 
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REPORT  FOR  THE  QUARTER  ENDING  SEPTEMBER  30, 

1880. 


STATEMENT  OF  THE  EXPENDITURES  AND  OPERATIONS  OP 
THE  NATIONAL  BOARD  OF  HEALTH  FOR  THE  QUARTER 
ENDING  SEPTEMBER  30, 1880. 

National  Board  of  Health, 
Washington,  D.  C\,  October  18, 1880. 
Hon.  John  Sherman, 

Secretary  of  the  Treasury. 

Sir  :  In  accordance  with  section  8  of  the  act  approved  June  2, 1879, 
entitled  "An  act  to  prevent  the  introduction  of  contagious  and  infec- 
tious diseases  into  the  United  States,"  the  following  statement  of  the 
operations  and  expenditures  of  the  National  Board  of  Health  for  the 
quarter  ending  September  30  is  respectfully  submitted  for  transmission 
to  Congress.  The  preparation  of  this  statement  has  been  postponed  for 
a  few  days  beyond  the  usual  period,  in  order  to  include  the  latest  intel- 
ligence respecting  an  outbreak  of  a  suspicious  disease  in  the  vicinity  of 
the  Mississippi  quarantine  below  New  Orleans,  in  regard  to  the  nature 
of  which  there  was  much  difference  of  opinion,  but  which  there  is  now 
every  reason  to  believe  was  a  mild  epidemic  of  yellow  fever,  as  will  be 
more  particularly  stated  in  another  part  of  this  report. 

SPECIAL  INVESTIGATIONS  AND  SANITARY  SURVEYS. 

1.  Since  the  date  of  the  last  quarterly  report  of  this  Board  the  sani- 
tary survey  of  selected  portions  of  Baltimore  City,  which  had  been 
undertaken  in  compliance  with  the  request  of  the  city  council,  as  set 
forth  in  a  correspondence  between  the  mayor  and  the  president  of  this 
Board,  a  copy  of  which  accompanied  the  quarterly  report  for  this  quar- 
ter ending  March  31,  has  been  completed,  and  the  report  of  Dr.  C.  W. 
Chancellor,  who  had  been  appointed  to  conduct  the  work,  has  been  for- 
warded to  the  mayor  for  transmission  to  the  council.  By  reference  to 
that  correspondence,  it  will  be  seen  that  in  consenting  to  institute  this 
survey  the  Board  expressly  disclaimed  authority  to  apply  the  funds  at 
its  disposal  to  purposes  of  local  sanitation.  Accordingly  the  survey  was 
ordered  "not  with  the  view  of  relieving  that  municipality  of  any  part 
of  the  expense  of  needful  sanitation,  but  in  order  to  demonstrate  to  its 
authorities,  by  means  of  the  results  of  such  a  partial  survey,  the  urgent 
necessity  for  prompt  action  on  the  part  of  the  council  looking  to  the 
completion  of  a  similar  survey  for  the  entire  city,  and  to  enforce  the 
recommendation  heretofore  made  by  this  Board  for  a  complete  system 
of  sewerage"  on  some  uniform  plan  to  be  selected  after  a  topographical 
survey  of  the  city  shall  have  been  made  by  competent  engineers.  It  is 
the  opinion  of  this  Board  that  the  method  at  present  in  use  for  the  dis- 
posal of  the  excremental  filth  in  that  city  is  fraught  with  great  danger 

4428  CONG 4  49 


50    ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH. 

to  the  future  health  of  the  community,  and.  in  the  event  of  the  int 
duction  of  infectious  disease,  may  imperil  all  the  surrounding  count 

2.  The  investigation  by  Prof.  Raphael  Pumpelly,  of  the  United  Stat 
Geological  Survey,  on  the  influence  of  various  soils  upon  sanitatU 
especially  with  regard  to  drainage  and  the  methods  of  disposal  of  i 
creta,  promises  to  yield  results  of  much  scientific  interest  and  gw 
practical  value.  At  the  request  of  Professor  Pumpelly,  Prof.  Geor, 
A.  Smyth  has  been  associated  with  him  in  conducting  this  investigate 
which  involves  a  continuous  series  of  very  elaborate  and  difficult  expe 
ments. 

3.  The  final  report  by  Col.  G.  E.  Waring  of  his  investigation  of  tJ 
flow  of  sewers  in  relation  to  their  sizes  and  gradients,  has  been  receive 
and  has  been  published  in  the  Bulletin  of  the  National  Board  of  Healtl 
vol.  2,  No.  6,  a  copy  of  which,  marked  F,  will  be  found  in  its  propc 
place  in  the  Appendix. 

4.  The  final  report  of  Dr.  S.  E.  Chaill£  of  his  work  in  connection  wit 
the  Havana  Yellow  Fever  Commission,  an  outline  of  which  was  givei 
in  his  preliminary  report  heretofore  transmitted  to  Congress,  has  noi 
been  received.  It  covers  500  pages  of  foolscap,  and  will  occupy  fron 
350  to  400  printed  octavo  pages.  Three  valuable  maps  accompany  tb< 
report,  viz,  A,  map  of  the  so-called  "yellow  fever  zone";  B,  map  oi 
Cuba;  C,  map  of  "Havana  and  its  harbor,"  and  therewith  of  "Havana, 
its  harbor,  and  suburbs." 

It  is  believed  that  the  publication  of  this  report  will  prove  one  of  the 
inost  valuable  contributions  ever  made  on  yellow  fever,  and  will  un- 
doubtedly be  exceedingly  useful  as  a  book  of  reference  on  the  subject  of 
that  disease  as  it  exists  in  Cuba.  It  is  therefore  hoped  that  Congress 
will,  at  the  approaching  session,  promptly  provide  for  its  publication. 

5.  Dr.  G.  M.  Sternberg,  of  the  United  States  Army,  who  was  associ- 
ated with  Dr.  Chaill6  and  others  on  the  Havana  Yellow  Fever  Commis- 
sion, and  who  some  time  after  the  return  of  the  commission  from  Havana 
was  directed  to  continue  his  researches  upon  suspended  particles  in 
the  air  of  places  liable  to  infection,  has  recently  been  engaged  in  that 
work  in  the  city  of  New  Orleans,  and  in  the  somewhat  kindred  work  of 
investigating  organized  particles  from  the  swamps  and  well-known 
malarial  regions  in  thw  vicinity  of  that  city,  with  the  view  of  verifying 
or  else  disproving  the  observations  which  have  been  made  by  Klebs  and 
Tomassi  on  the  existence  of  spores  in  such  localities,  supposed  to  have 
a  causal  relation  to  malarial  fevers.  He  is  at  the  present  time  perform- 
ing physiological  experiments  on  living  animals,  with  reference  to  the 
determination  of  this  question. 

6.  The  investigation  by  Dr.  Charles  Smart,  U.  S.  A.,  into  the  adul- 
terations of  food  has  been  so  far  advanced  as  to  furnish  satisfactory 
proof  that  such  adulterations  are  sometimes  practiced,  and  to  make  it 
important  to  extend  inquiries  in  this  direction.  The  investigation  will 
accordingly  be  carried  on  during  the  remainder  of  the  year  at  least. 

NOMENCLATURE  OF  DISEASES. 

At  the  conference  held  in  Washington  on  the  6th  and  7th  of  May,  in 
accordance  with  a  request  of  the  National  Board  of  Health  as  explained 
in  the  last  quarterly  report,  the  following  resolutions  offered  by  a  mem- 
ber of  this  Board  were  unanimously  adopted: 

"Bewlved,  That  the  nomenclature  published  by  the  Royal  College  of 
Physicians  of  London  be  provisionally  adopted. 

"Resolved,  That  a  committee  of  Ave  be  appointed  by  the  chair,  whose 
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fluty  it  shall  be  to  indicate  the  most  urgently  needed  additions  to  said 
nomenclature  at  the  present  time,  and  that  this  committee  shall  be 
instructed  to  confer  with  the  committee  of  the  Eoyal  College  of  Physi- 
cians in  charge  of  the  revision  of  said  nomenclature  with  reference  to 
obtaining  a  uniform  system  both  for  Great  Britain  and  her  colonies  and 
for  this  country." 

Recognizing  the  great  importance  of  this  subject  in  connection  with 
its  bearing  on  the  means  of  securing  an  exact  registration  of  the  causes 
of  death,  this  Board  has  appropriated  the  sum  of  $500,  or  so  much 
thereof  as  may  be  necessary,  to  defray  the  expenses  of  a  selected  mem- 
ber of  the  committee  appointed  under  the  above-cited  resolutions,  who 
shall  be  required  to  proceed  to  London  and  confer  with  the  committee  of 
the  Eoyal  College  of  Physicians  engaged  in  the  revision  of  the  standard 
nomenclature  of  diseases. 

The  report  of  the  committee  on  the  best  methods  of  tabulating  mor- 
tality statistics  is  now  ready  and  will  be  promptly  published  in  the  Bul- 
letin of  the  National  Board.  There  is  good  reason  to  believe  that  the 
tables  prepared  and  recommended  by  the  committee  will  be  promptly 
adopted  by  most  if  not  all  of  the  registrars  of  vital  statistics  in  the 
United  States. 

QUARANTINE. 

The  act  approved  June  2, 1879,  the  scope  of  which  is  foreshadowed  by 
its  title,  "To  prevent  the  introduction  of  contagious  and  infectious  dis- 
eases into  the  United  States,"  and  the  various  requirements  of  which 
are  in  precise  conformity  with  the  import  of  that  title,  having  imposed 
upon  the  National  Board  of  Health  certain  obligations  looking  to  the 
protection  of  the  public  health  in  that  direction,  it  became  a  matter  of 
anxious  inquiry  with  the  Board  how  it  could  best  and  most  efficiently 
perform  the  duties  prescribed  in  the  law.  The  decision  of  this  question 
with  reference  to  a  general  plan  of  operations  for  future  seasons  was. 
however,  of  necessity  left  in  abeyance  for  a  time,  by  reason  of  the  fact 
that  almost  immediately  after  the  promulgation  of  the  law  the  Board 
found  itself  confronted  by  an  alarming  outbreak  of  yellow  fever  in 
Memphis  and  by  the  occurrence  of  a  few  threatening  cases  in  New 
Orleans.  Subsequently  the  disease  appeared  in  various  other  localities, 
as  detailed  in  the  first  annual  report  of  this  Board,  which,  with  its 
appended  documents,  has  heretofore  been  transmitted  to  Congress. 
The  infection  having  been  already  introduced,  to  assist  the  authorities 
of  the  stricken  communities  in  their  efforts  to  stamp  out  the  disease,  as 
a  necessary  means  of  preventing  its  spread  to  other  States,  was  recog- 
nized by  the  very  highest  legal  authorities  of  the  general  government 
to  be  the  obvious  duty  of  the  Board  under  the  provisions  of  the  law 
which  defined  its  powers.  Owing,  it  is  confidently  believed,  to  measures 
recommended  by  this  Board  and  to  the  pecuniary  aid  extended  to  the 
authorities  of  the  endangered  communities  to  enable  them  to  carry  these 
recommendations  into  effect,  the  spread  of  the  disease  was  actually 
restrained  within  very  narrow  limits. 

This  very  desirable  result  having  been  accomplished,  and  the  period 
of  danger  of  further  developments  of  infection  being  past  by  reason  of 
the  occurrence  of  early  frosts,  the  inquiry  again  pressed  itself  upon  the 
attention  of  the  Board  as  to  its  duties  with  reference  to  the  future  pre- 
vention of  the  introduction  of  contagious  and  infectious  diseases  into 
the  United  States  from  foreign  countries  and  from  one  State  into  another. 
In  this  connection  the  Board  did  not  overlook  the  great  importance  of 
naintftining,  in  the  localities  most  exposed  to  the  danger  of  the  impos* 
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tation  of  infectious  diseases,,  suck  an  habitual  condition  of  local  san 
tion  as  would  be  likely  to  render  the  poison  when  introduced  ab  exi 
if  not  wholly  inoperative  yet  much  less  potent  for  evil.    To  this  end 
elaborate  sanitary  survey  of  the  city  of  Memphis  was  made  by  ordei 
this  Board,  and  certain  measures,  especially  with  reference  to  sewers 
and  repaving  of  the  streets,  were  recommended.    These  measures  wt 
promptly  carried  into  effect  by  the  authorities  of  that  city,  and  we  m 
well  congratulate  the  citizens  of  that  stricken  and  impoverished  co 
munity  upon  the  results  of  their  manful  determination  to  bear  the  € 
penses  incident  to  the  execution  of  the  improvements  recommendc 
Notwithstanding  the  unexampled  mildness  of  the  past  winter,  whit 
excited  the  fears  of  many  persons  lest  some  of  the  germs  of  the  disea 
which  prevailed  until  late  in  the  fall  might  retain  their  activity  throng 
the  winter  and  cause  a  new  outbreak  this  year,  there  has  not  been 
shadow  of  suspicion  of  the  occurrence  of  a  single  case  of  yellow  fev< 
during  the  year,  and  the  general  health  of  the  city  has  been  unusual] 
good. 

With  a  similar  end  in  view  the  Board  sent  two  of  its  sanitary  inspeo 
ors  over  to  the  T6che  country  in  Louisiana,  which  had  suffered  more  o 
less  seriously  from  the  invasion  of  yellow  fever  during  the  previou 
season,  in  order  to  ascertain  its  actual  sanitary  condition  and  what  hat 
been  done  by  the  local  authorities  in  the  way  of  local  sanitation  as  i 
measure  of  prevention  against  the  recurrence  of  an  outbreak.    It  is  no 
unreasonable  to  ascribe  the  immunity  which  that  country  has  enjoyec 
the  past  summer  from  serious  invasions  of  disease,  in  part  at  least,  tc 
greater  care  in  regard  to  sanitary  improvements  consequent  upon  the 
action  of  the  Board. 

But,  whatever  care  be  taken  in  regard  to  municipal  cleanliness,  it  is 
beyond  all  reasonable  question  that  infected  vessels  and  their  cargoes 
and  infected  articles  transported  by  railroads  may  plant  the  germs  of 
disease  in  even  the  most  cleanly  cities.  Accordingly,  the  municipalities 
which  resolutely  determined  to  exclude  the  infection  at  whatever  cost 
and  inconvenience  to  their  own  citizens  and  to  those  who  desired  to  hold 
commercial  intercourse  with  them,  are  accustomed  in  times  of  great 
danger  to  maintain  the  policy  of  absolute  non-intercourse,  enforcing 
this  policy  when  necessary  by  means  of  the  so-called  "  shot-gun  quaran- 
tine," the  barbarous  cruelty  of  which  has  been  made  familiar  to  the 
public  by  numerous  well-authenticated  incidents  of  the  epidemic  of 
1878.  The  efficiency  of  this  policy  was,  however,  abundantly  estab- 
lished by  the  immunity  enjoyed  by  numerous  towns  in  the  Valley  of 
the  Mississippi  which  adopted  it,  while  the  infection  prevailed  every- 
where around  them.  To  remove  all  occasion  for  the  use  of  such  a  meas- 
ure, by  securing  an  adequate  protection  of  the  public  health  with  the 
least  obstruction  to  trade  and  travel,  was  doubtless  the  motive  which 
led  to  the  passage  of  the  act  of  June  2,  which  had  for  its  end  the  pre- 
vention of  the  introduction  of  contagious  and  infectious  diseases  into 
the  United  States  from  foreign  countries  or  from  one  State  into  another, 
and  which  accordingly  made  it  the  duty  of  the  National  Board  of  Health 
to  co-operate  with  and  assist  State  and  municipal  boards  of  health  in 
their  efforts  to  secure  these  ends  by  means  of  quarantine  regulations. 
With  reference  to 

IVIARITIME  quarantine 

as  a  means  of  preventing  the  introduction  of  disease  into  the  United 
States  from  foreign  countries  or  from  an  infected  port  of  one  State  into 
those  of  another  State  by  sea,  there  were  two  conceivable  ways  in  which 
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this  Board  might  attempt  to  render  aid  to  the  local  authorities.  One 
was  to  make  a  pro-rata  distribution  of  the  funds  at  its  disposal  and 
available  for  this  purpose  to  all  the  ports  of  entry  which  might  seem  to 
need  such  aid.  This  was  at  once  rejected  for  the  reason  that,  in  addi- 
tion to  other  more  or  less  potential  considerations,  such,  for  example, 
as  its  opposition  to  the  general  tenor  and  spirit  of  the  law  and  to  the 
rulings  of  the  Treasury  Department,  the  distributive  share  of  each  bene- 
ficiary would  have  been  so  small  as  to  render  the  act  practically  nuga- 
tory, inasmuch  as  a  complete  quarantine  establishment  is  somewhat  ex- 
pensive with  the  original  construction  and  as  respects  the  annual  cost 
of  maintenance,  including  as  it  does  a  hospital  for  the  sick,  a  lazaretto 
for  persons  not  sick  to  be  kept  under  observation  until  their  freedom 
from  infection  is  clearly  established,  a  warehouse  for  the  temporary 
storage  of  the  cargoes  of  infected  vessels,  wharves  to  facilitate  landing, 
lighters  for  conveying  disinfected  cargoes  to  the  wharves  of  the  port  of 
destination,  the  sea-going  vessels  being  sent  to  sea  and  thus  returned 
to  the  uses  of  commerce  in  the  shortest  practicable  time,  and,  finally, 
accommodations  for  the  quarantine  officer.  To  have  given  aid  to 
this  extent  to  all  the  exposed  ports  which  needed  it  on  the  South  At- 
lantic and  Gulf  coasts  would  have  required  more  than  ten  times  the 
amount  of  funds  under  the  control  of  the  Board.  The  only  alternative 
seemed  to  be  to  select  a  few  points  so  located  as  that  a  completely 
equipped  quarantine  station  at  each  of  them  might  avail  for  the  protec- 
tion of  the  intermediate  ports,  if  their  respective  authorities  would  re- 
quire all  infected  vessels  bound  for  such  ports  to  proceed  first  to  these 
fidly-equipped  stations  in  order  to  undergo  appropriate  treatment.  In 
such  a  case  the  ports  themselves  would  need  only  the  services  of  an  in- 
specting officer  to  board,  vessels  and  to  remand  to  the  nearest  national 
quarantine  station  such  as  had  improperly  attempted  to  enter  the  port 
against  the  published  directions  distributed  by  pilots. 

As  the  stations  thus  proposed  to  be  established  were  for  the  benefit 
not  of  a  single  State  but  of  several,  it  was  considered  to  be  necessary 
and  every  way  desirable  to  work  them  through  the  agency  of  employ6s 
directly  responsible  to  the  Board.  The  authority  to  do  this  was  believed 
to  be  conferred  by  the  law  of  June  2, 1879,  inasmuch  as  it  would  be  in  aid 
of  State  and  municipal  boards  of  health,  and  this  aid  was  to  be  extended 
at  their  request  and  with  their  active  co-operation.  The  Board  did  not, 
however,  take  a  step  in  this  direction  until  it  was  fortified  by  the  opin- 
ions of  the  legal  advisers,  namely,  Solicitor-General  Phillips,  represent- 
ing on  this  Board  the  law  department  of  the  Government ;  Judge  Por- 
ter, First  Comptroller  of  the  Treasury,  who,  under  the  law,  had  to  pass 
upon  all  its  accounts ;  and  of  Senator  Harris,  chairman  of  the  Committee 
on  Epidemic  Diseases,  which  had  framed  the  act  in  question.  In  the  opin- 
ion of  the  latter  eminent  jurist  the  Board  would  have  been  derelict  of 
its  duty  if  it  had  failed  to  inaugurate  some  such  measure  for  the  pro- 
tection of  the  country  from  the  introduction  of  infectious  diseases  from 
abroad. 

In  undertaking  this  work  the  Board  had  the  advantage  of  the  re- 
markably successful  experience  of  the  quarantine  authorities  of  the 
State  of  New  York  in  protecting  not  only  the  ports  of  that  State  but  all 
those  of  New  Jersey  and  Connecticut  which  are  reached  through  the 
harbor  of  New  York.  In  the  earlier  operations  of  that  quarantine  only 
the  vessels  bound  for  the  city  of  New  York  were  subjected  to  its  regula- 
tions, and  though  they  proved  effectual  to  exclude  the  direct  importa- 
tion of  infectious  diseases,  it  was  soon  found  that  such  diseases,  having 
been  carried  up  the  Sound,  gained  admission  into  the  city  by  land  from 
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ports  and  places  in  Connecticut.    This  led  eventually  to  the  subject 
to  the  regulations  of  the  New  York  quarantine  all  vessels  entering 
harbor,  whatever  might  be  their  ultimate  destination.    This,  it  is 
lieved,  has  been  done  without  special  legislation,  but  with  the  rea 
and  cheerful  acquiescence  of  the  authorities  of  New  Jersey  and  Conn 
ticut.    In  like  manner  the  quarantine  station  in  Boston  Harbor  m 
avail,  and  to  some  extent  it  is  believed  has  availed,  for  the  benefit 
other  ports  on  the  New  England  coast.    On  the  South  Atlantic  as 
Gulf  coasts,  where,  owing  to  climatic  peculiarities  and  proximity  to  t 
permanently  infected  ports  of  Cuba,  quarantine  treatment  of  vessels 
specially  necessary  for  the  public  safety,  there  are  no  wealthy  munic 
palities  able  to  protect  themselves  and  their  neighbors.    Periodical 
they  are  inflicted  with  disastrous  epidemics  which  entail  commerce 
losses  and  untold  misery  not  only  on  the  population  of  the  ports  fin 
infected  from  abroad,  but  over  a  wide  extent  of  the  surrounding  com 
try.    In  the  opinion  of  this  Board  this  gigantic  evil  may  be  averte 
to  a  very  large  extent  by  the  establishment,  at  a  comparatively  model 
ate  expense,  of  a  few  completely-equipped  quarantine  stations,  whicl 
may  give  to  the  ports  of  the  South  Atlantic  and  Gulf  coasts  the  sanu 
protection  which  the  New  York  quarantine  has  secured  for  that  State 
and  for  the  ports  of  Connecticut  and  New  Jersey.    This  Board  ventures, 
at  the  hazard  of  incurring  the  charge  of  tedious  repetition,  to  bring 
this  subject  again  to  the  attention  of  the  honorable  Secretary  of  the 
Treasury  for  transmission  to  Congress,  in  view  of  the  fact  that  the  Com- 
mittee on  Appropriations,  to  whom  it  was  presented  during  the  last 
hours  of  the  recent  session  of  that  body,  were  not  fully  informed  of  the 
force  of  the  considerations  which  actuated  this  Board  in  taking  measures 
for  the  establishment  and  maintenance  of  the  quarantine  stations  in 
question. 

In  the  quarterly  report  of  this  Board  for  the  quarter  ending  June  30, 
after  adverting  to  the  importance  of  the  establishment  and  maintenance 
of  quarantine  stations  under  the  auspices  and  control  of  the  Board  at 
Hampton  Roads,  Sapelo  Sound,  and  Ship  Island,  it  was  stated  to  be  "  a 
subject  of  regret  that  owing  to  recent  legislation  by  Congress  it  has  not 
been  possible  to  carry  out  these  views  except  in  a  very  partial  mannen 

"The  funds  at  the  disposal  of  the  Board  have  necessitated,  in  the 
case  of  Hampton  Boads,  a  temporary  abandonment  of  a  national  quar- 
antine, substituting  therefor  aid  to  the  local  authorities  by  the  loan  of 
a  barge,  purchased  and  equipped  as  a  floating  hospital,  at  a  cost  not  to 
exceed  $6,000.  This  was  found  to  be  less  expensive,  and  in  all  other 
respects  much  better  than  to  repair  and  fit  the  hulk  of  the  Savannah, 
lying  at  the  navy-yard  at  Portsmouth.  Va.,  which  had  been  courteously 
granted  for  the  use  of  the  Board  by  tne  Secretary  of  the  Navy.  For  a 
like  reason  a  temporary  arrangement  has  been  made  at  the  Sapelo  Sound 
station  by  th,e  use  of  hospital  tents  on  the  southern  end  of  Blackbeard 
Island,  and  by  the  purchase  of  a  steam-launch  for  boarding  vessels. 
The  erection  of  a  hospital,  lazaretto,  warehouse,  and  wharf  at  Ship  Isl- 
and had  already  proceeded  so  far  before  any  question  as  to  the  policy 
arose  as  to  make  it  highly  inexpedient  to  alter  the  original  pl$ns  of  the 
Board  in  respect  of  that  very  important  station." 

It  is  earnestly  hoped  that  Congress  will  make  adequate  provision  for 
the  maintenance  of  this  station,  for  the  substitution  of  an  adequate 
equipment  at  Hampton  Roads  and  Sapelo  Sound,  in  lieu  of  the  tempo- 
rary make-shifts  adopted  this  summer,  and  for  the  establishment  in 
Galveston  Bay,  or  elsewhere  on  the  coast  of  Texas,  of  a  station  for  the 
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protection  of  its  extended  coast  line  between  Galveston  and  the  mouth 
of  the  Bio  Grande. 

The  municipalities  most  immediately  concerned  recognize  the  great 
value  of  these  national  quarantines,  and  earnestly  desire  that  the  ma- 
chinery which  will  secure  them  against  the  introduction  of  infection  from 
abroad,  and  thus  against  the  risk  of  becoming  the  means  of  transmit- 
ting infection  to  other  parts  of  the  United  States,  shall  be  perfected  and 
perpetuated.  There  is  a  partial  exception  to  this  remark  in  the  case  of 
New  Orleans,  where,  although  all  the  leading  representatives  of  its  com- 
mercial interests  are  known  to  be  extremely  desirous  that  infected  ves- 
sels shall  be  required  to  proceed  to  the  national  quarantine  at  Ship  Island 
instead  of  coming  up  the  river  to  the  Mississippi  quarantine,  to  the  great 
jeopardy  of  the  population  of  the  surrounding  country  on  Doth  sides  of 
the  river,  the  wishes  of  the  community  have  beeh  thwarted  by  the  action 
of  the  State  board  of  health,  which  has  hitherto  repelled  all  offers  of  aid 
on  the  part  of  the  National  Board  looking  to  the  reception  and  treat- 
ment at  Ship  Island  of  infected  vessels  bound  for  the  port  of  New  Or- 
leans. This  action  of  the  State  board  of  health  of  Louisiana  has  caused 
great  dissatisfaction  and  alarm  on  the  part  of  the  people  of  the  Missis- 
sippi Valley,  who  believe  that  there  can  be  no  adequate  guarantee  of 
the  protection  of  the  public  health  throughout  the  valley  as  long  as  in- 
fected vessels  are  permitted  to  enter  the  Mississippi  Eiver.  This  belief, 
and  the  consequent  \listrust  of  New  Orleans  entertained  by  the  health 
authorities  of  the  States  bordering  on  the  river  and  its  tributaries,  are 
expressed  in  firm  but  temperate  language  in  numerous  articles  of  the 
daily  press  and  in  official  ordinances  of  State  and  municipal  boards  of 
health.  Attention  is  specially  invited  to  "An  open  letter  to  his  excel- 
lency, the  chief  executive  of  the  State  of  Louisiana,"  addressed  to  that 
officer  August  14, 1880,  by  G.  B.  Thornton,  M.  D.,  and  John  Johnson, 
members  of  the  State  board  of  health  of  Tennessee.  Copies  of  these 
several  papers,  marked  B,  are  hereto  annexed. 

The  immediate  occasion  for  the  course  adopted  by  the  authorities  of 
Tennessee  and  Mississippi,  as  alluded  to  in  these  papers,  was  the  arrival 
of  the  bark  Excelsior  at  New  Orleans  after  a  detention  of  eleven  days 
at  the  Mississippi  quarantine,  and  the  occurrence  of  a  fatal  case  of  yel- 
low fever  among  the  crew  during  the  discharge  of  its  cargo  of  coffee. 
As  soon  as  it  was  clearly  established  that  the  case  in  question  was  one 
of  yellow  fever  the  vessel  was  ordered  back  to  quarantine,  where  four 
other  cases  occurred  on  board  said  vessel,  of  which  two  were  fatal. 

While  the  State  board  of  health  of  Louisiana  has  thus,  in  defiance  of 
the  demands  of  the  health  authorities  of  the  neighboring  States,  whose 
interests  are  so  vitally  concerned,  declined  to  accept  the  offer  of  the 
National  Board  to  receive  and  disinfect  vessels  clearing  for  New  Orleans 
from  infected  ports,  the  authorities  of  all  the  ports  between  that  city 
and  Cedar  Keys  have  signified  their  purpose  to  direct  all  infected  vessels 
to  report  to  the  national  quarantine  at  Ship  Island  before  proceeding  to 
their  ports  of  destination. 

In  like  manner  the  health  authorities  of  the  ports  of  the  South  At- 
lantic coast  have  solicited  the  establishment  of  a  national  quarantine 
in  Sapclo  Sound,  and  have  instructed  pilots  to  make  inquiry,  in  all  cases 
before  boarding,  as  to  the  sanitary  condition  of  the  vessels  destined  for 
these  ports,  and  to  order  "  all  vessels  having  sickness  on  board,  or  on 
which  serious  cases  have  occurred  during  the  voyage,  to  proceed  at  once 
to  the  national  quarantine  at  Sapelo." 

The  period  of  danger  with  reference  to  the  introduction  of  yellow  fever 
into  the  United  States,  for  the  present  season,  being  well-nigh  past,. 
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measures  have  been  taken  to  discontinue  operations  at  Sapelo  Soui 
and  to  reduce  the  force  at  Ship  Island  by  relieving  the  present  quart 
tine  officer,  Dr.  Martin,  who  will  be  placed  on  the  reserve  list,  and 
'directing  Dr.  Collins,  late  supervising  sanitary  inspector  at  New  Orleai 
to  take  charge  of  the  public  property  on  the  island  and  to  perform  t 
-duty  of  boarding  and  inspecting  all  vessels  which  may  require  it  durii 
his  stay  at  that  station.    These  measures  have  been  taken  in  conform! 
with  the  suggestions  and  advice  of  Dr.  Bemiss,  a  member  of  this  Boar 
who  has  had  the  general  supervision  of  its  work  in  New  Orleans  and  tl 
surrounding  country,  and  especially  of  the  operations  at  the  Ship  Isian 
quarantine.    It  should  be  borne  in  mind  that  yellow  fever  prevails  i 
Havana  daring  every  month  of  the  year,  and  that  in  mild  winters  th 
ports  of  the  gulf  coasts  would  probably  not  be  exempt  from  the  risk  c 
a  general  infection  if  infected  vessels  were  permitted  to  come  to  thei 
wharves. 

As  connected  with  this  arrangement  for  the  winter^  it  may  be  state* 
that  the  aid  heretofore  extended  to  the  health  authorities  of  the  towm 
on  the  gulf  coast,  between  New  Orleans  and  Pascagoula,  has  been  sus 
pended  by  placing  on  the  reserve  list  the  several  sanitary  inspector* 
at  the  ports  of  Hancock  and  Harrison  Counties,  on  the  Mississippi  Sound. 

INTERSTATE  QUARANTINE. 

In  conformity  with  the  views  and  purposes  expressed  in  former  reports 
of  this  Board,  especially  in  the  last  quarterly  report,  the  systematic  in- 
spection by  paid  agents  of  the  Board  at  New  Orleans,Vicksburg,  Mem- 
phis, and  Cairo,  of  vessels  bound  for  various  points  on  the  Mississippi 
above  New  Orleans,  and  at  Bayou  Sara  of  vessels  proceeding  up  the 
Bed  Eiver,  has  been  in  successful  operation  during  the  summer  under 
the  constant  supervision  and  direction  of  Dr.  E.  W.  Mitchell,  of  Mem- 
phis^ a  member  of  this  Board,  and  has  been  productive  of  the  best  results 
in  giving  confidence  to  other  communities  otherwise  disposed  to  estab- 
lish a  rigid  quarantine  against  the  city  of  New  Orleans  on  the  bare  sus- 
picion of  the  existence  of  a  single  case  of  yellow  fever  in  that  city. 

Exception  was  taken  by  the  State  board  of  health  of  Louisiana  to  an 
order  alleged  to  have  been  given  by  an  agent  of  the  National  Board, 
prohibiting  the  shipment  to  Mobile  and  to  ports  and  places  in  the  State 
of  Mississippi  of  coffee  from  the  infected  bark  Excelsior,  on  which,  as 
just  recited,  several  cases  of  yellow  fever  had  originated  shortly  after 
the  handling  of  its  cargo  at  the  city  wharves.  In  point  of  fact  the  order 
in  question  emanated  from  the  health  authorities  of  Mobile  and  Missis- 
sippi, and  was  promulgated  by  their  authority  by  Dr.  Eice,  an  agent 
of  the  National  Board,  with  the  simple  view  of  warning  shippers  that 
the  article,  if  shipped,  would  be  declared  contraband  of  quarantine,  and 
would  not  be  permitted  to  enter  the  ports  referred  to.  The  State  board 
of  health  of  Louisiana  had  previously  been  informed  by  an  official  com- 
munication (copy  hereto  attached,  marked  C)  from  the  president  of  this 
Board  that  the  latter  disclaimed  any  authority  to  interfere  with  the 
shipment  of  goods,  or  even  to  make  inspections  of  steamboat  freights, 
except  at  the  request  of  the  owners  or  captains  of  the  boats,  and  the 
State  board  had,  through  its  president,  united  in  an  earnest  application 
to  the  National  Board  to  make  these  inspections,  not  only  of  river  craft, 
but  also -of  railroads  leading  out  of  the  city,  on  the  ground  that  both 
were  essential  to  give  confidence  to  other  communities.  It  is,  indeed, 
true  that  the  value  to  New  Orleans  of  these  inspections,  in  securing  it 
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from  needless  restrictions  on  its  commerce,  which  otherwise  would  have 
been  imposed  by  neighboring  States,  can  scarcely  be  exaggerated. 

An  order  to  suspend  these  inspections  by  the  15th  September  for 
railroads,  and  by  the  end  of  the  month  for  river  craft,  had  been  issued, 
when  an  earnest  request  was  made  by  the  authorities  of  Vicksburg, 
Miss.,  to  reconsider  the  order  so  far  as  the  river  inspection  service  at 
that  station  was  concerned.  In  compliance  with  this  request  the  period 
was  extended  to  the  15th  October.  The  request  was  based  upon  an  ap- 
prehension that  an  alarming  outbreak  of  serious  disease  near  Point  &  la 
Hache,  in  the  vicinity  of  the  Mississippi  quarantine,  might  prove  to  be 
an  epidemic  of  yellow  fever,  which  had  originated  in  the  cases  occur- 
ring on  the  infected  bark  Excelsior.  Such,  indeed,  was  the  deliberate 
opinion  of  several  competent  physicians,  and  especially  of  Dr.  G.  M. 
Sternberg,  of  the  United  States  Army,  who  has  had  a  large  experience 
in  yellow  fever  epidemics,  and  has  made  a  special  study  of  the  charac- 
ter of  the  disease  both  in  the  United  States  and  in  Havana,  as  a  mem- 
ber of  the  yellow  fever  commission  appointed  by  this  Board  to  proceed 
to  the  latter  place  in  order  to  investigate  the  nature  of  the  fever  in  a 
locality  where  it  has  become  permanently  endemic.  When  this  opinion 
was  made  known,  a  communication  was  addressed  to  the  State  board 
of  health  of  Louisiana  by  Dr.  S.  M.  Bemiss,  the  local  representative  of 
the  National  Board  in  New  Orleans,  offering  pecuniary  aid  to  prevent 
the  spreading  of  the  disease.  This  offer  was  declined  on  the  ground 
that  there  was  no  yellow  fever  in  or  near  the  city ;  whereupon,  at  the 
request  of  the  citizens  of  New  Orleans,  a  further  investigation  was  made 
by  a  commission  consisting  of  Dr.  J.  P.  Davidson,  of  the  State  board, 
Dr.  Sternberg,  U.  S.  A.,  and  Dr.  J.  D.  Bruns,  of  New  Orleans.  A  ma- 
jority of  this  commission  came  to  the  conclusion  that  the  disease  in 
question  was  not  yellow  fever,  but  a  severe  form  of  malarial  fever,  prob- 
ably caused'  by  miasma  from  rice  fields  in  the  vicinity.  From  this 
opinion  Dr.  Sternberg  has  expressed  dissent,  reiterating  the  emphatic 
expression  of  his  belief  that  the  disease,  which  is  mainly  confined  to 
young  persons,  is  a  mild  form  of  yellow  fever ;  and  in  this  opinion  Drs. 
Bemiss  and  Mitchell,  members  of  this  Board,  who  have  had  a  large 
experience  in  connection  with  yellow-fever  epidemics  in  New  Orleans 
and  Memphis,  have  officially  expressed  their  concurrence.  Their  reports 
and  other  papers  relating  to  this  question  have  been  published  in  the 
Bulletin,  No.  16,  a  copy  of  which  is  hereto  appended,  marked  D.  It 
should  be  added  that  shortly  after  the  reception  of  these  reports  the 
existence  of  an  undoubted  case  of  yellow  fever  within  the  limits  of  the 
city  was  announced  in  an  official  telegraphic  dispatch  to  this  office, 
signed  by  Dr.  Bemiss  and  by  Dr.  Loeber,  acting  president  of  the  State 
board ;  and  Dr.  Bemiss,  in  an  official  communication  dated  October  6, 
states  that  other  cases,  probably  as  undoubted  as  this,  have  occurred  in 
and  near  the  city. 

AID  TO  THE  DISTRICT   OF  COLUMBIA. 

Information  having  been  received  at  this  office  from  Havana,  Cuba,  of 
the  sailing  from  that  port  on  the  24th  August  of  an  infected  vessel,  the 
Emma  J.  Lewis,  bound  for  Washington,  the  same  was  promptly  com- 
municated to  the  health  officer  of  the  District,  Dr.  Smith  Townshend, 
and  on  his  application  for  aid  to  prevent  the  introduction  of  yellow  fever 
into  the  District  of  Columbia  a  requisition  was  made  for  the  sum  of  $250 
to  enable  him  to  employ  a  sanitary  inspector  with  authority  to  stop  at 
the  District  limits  all  suspected  vessels. 
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It  should  be  added  that  the  vessel  in  question  has  not  arrived  witl 
the  jurisdiction  of  the  District,  nor  is  it  known  that  she  has  appeal 
within  the  capes  of  Virginia. 

A  statement  of  the  expenditures  of  the  Board  for  the  quarter  is  he 
with  respectfully  submitted. 

J.  L.  OABELL, 
President  National  Board  of  Health. 

T.  J.  TUBltfER, 
Secretary  National  Board  of  Health. 


Statement  of  the  expenditure*  of  the  National  Board  of  Health  for  quarter  ending  Septemh 

30,1880. 


On  what  account. 


Floating  quarantine  on  Mississippi  River 

Ship  Island  quarantine 

Blackboard  Island  quarantine 

Elizabeth  River  quarantine 

Aid  to  Pensacola,  Fla 

Aid  to  Pascagonla,  Miss 

Aid  to  Hancock  County,  Mississippi 

Aid  to  Harrison  County,  Mississippi 

Aid  to  State  board  of  health,  Louisiana 

Aid  to  State  board  of  health,  Texas 

Aid  to  Charleston,  S.  C 

Havana  commission 

Pay  and  expenses  inspectors  at  Havana,  Memphis,  &o . 

Special  scientific  investigations 

Fay  and  expenses  members  of  the  Board 

Storage  of  tents,  &o 

Printing  of  the  Bulletin  of  the  National  Board  of 

Health 

Printing  of  blanks,  &o 

Pay  of  clerks,  messengers,  &o 

Rent,  light,  and  fuel 

Telegrams 

Furniture,  stationery,  &o 

Miscellaneous  expenses  National  Board  of  Health. . . 


■a 

©35 
§ 


$4,001  05 

5,222  67 

2  12 


2, 075  06 


1, 861  00 

82  80 

634  05 

103  50 

1, 103  03 

0  52 

1, 508  08 

105  40 

12  28 

748  30 

52  68 


17,620  88 


H 

ji 


$3,676  04 
1,285  08 

333  56 
1, 762  50 

545  67 


28  50 
665  00 


40  20 
662  30 

1,530  05 
144  40 

1, 102  86 
157  25 

506  86 

46  74 

1,483  83 


48  00 

17  50 

130  77 


14,266  60 


§§ 


$2,310  40 

5,220  63 

2,432  74 

555  25 

574  00 

97  58 

310  85 

325  20 

825  00 

125  00 


1, 678  10 
623  03 
822  70 


448  00 

116  39 

1,458  53 

107  00 

35  74 


50  41 


Total  for  the  quarter  ending  September  30, 1880 

From  the  date  of  organisation  of  the  Board  to  June  80, 1870,  there  was  expended 
From  June  30, 1870,  to  June  30, 1880,  there  was  expended 


18,144  04 


Total  amount  expended  by  the  Board  from  date  of  organisation 


of  boats,  construe- 


Total  amount  expended  at  Ship  Island  quarantine,  including 
Hon  of  wharves  and  buildings,  and  maintenance  of  same,  nas  been 

Total  amount  expended  for  purchase  of  boats,  establishing  stations,  and  maintenance  of 
the  Mississippi  River  inspection  service 


in 

fill 

H 


$0,088  31 

11,737  21 

2,767  41 

2,317  78 

3,105  68 

97  58 

819  35 

353  70 

1,400  00 

125  00 

40  20 

662  30 

5,069  15 

849  73 

2,559  20 

260  75 

2,147  89 
172  65 

4,460  89 

212  40 

96  11 

765  80 

242  86 


49,921  58 

0,146  41 

266,762  16 


826,830  10 


80,726  17 
50,526  60 


QUARANTINE  IN  NEW  ORLEANS. 
An  open  letter  to  his  excellency  the  chief  executive  of  the  State  of  Louisiana. 

Memphis,  Tenn.,  August  14,  1880. 

Sir:  In  view  of  recent  public  and  official  strictures  upon  the  Tennessee  State  board 
of  health,  on  account  of  its  order  issued  July  14,  concerning  the  sanitary  supervision 
of  intercourse  with  New  Orleans  during  the  existence  of  a  threatened  danger  to  the 

Sublio  health  of  the  Mississippi  Valley,  it  seems  fitting  that  the  representative  of  the 
tate  board  resident  in  this  city,  and  who  are  largely  responsible  for  that  order,  should 
take  some  cognizance  of  those  criticisms. 


For  "A,"  see  Appendix  G,  post. 
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It  ought  to  be  entirely  unnecessary  to  say  that  nothing  bat  the  kindliest  feelings  do 
or  can  exist  toward  New  Orleans  from  Memphis  and  the  State  of  Tennessee.  We  be- 
lieve oar  interests,  if  not  identical,  are  at  least  so  much  in  common,  that  whatever 
helps  or  hurts  New  Orleans,  helps  or  hurts  Memphis  and  the  rest  of  the  valley.  If, 
however,  New  Orleans  brings  harm  to  herself  by  neglecting  proper  precautions  (for 
example,  in  the  admission  of  vessels  from  ports  infected  with  yellow  fever),  then  the 
law  of  self-preservation  demands  that  the  rest  of  the  valley,  which  has  been  so  often 
scourged  through  New  Orleans,  shall  take  such  steps  as  may  be  needed  to  confine  that 
harm,  if  possible,  to  the  community  which  has  permitted  it  through  negligence  or  in- 
difference. 

While  such  steps  may  be  taken  reluctantly,  and  with  regret  that  the  necessity 
for  them  exists,  the  authorities  charged*  with  the  protection  of  the  public  health  can- 
not hesitate  to  do  their  sworn  duty.  It  was  with  this  conviction  that  the  order  in 
question  was  issued — an  order  which,  it  should  be  noted  in  passing,  applied  mainly  to 
articles  described  in  the  printed  rules  and  regulations  of  the  Louisiana  State  board  of 
health  as  being  dangerous  under  such  circumstances  as  those  attending  the  Excelsior 
affair,  and  which  that  board  declares  should  be  subjected  "to  obligatory  quarantine 
and  purification."  (See  "  Rules  and  Regulations  Louisiana  State  Board  of  Health, 
1880,*  page  8.) 

That  the  order  of  the  Tennessee  board  of  health  was  wise,  timely,  and  beneficent  in 
its  workings  there  is  ample  evidence,  aside  from  any  interested  testimony  of  the  board 
itself.  It  is  not  too  much  to  say  that  its  prompt  publication  arrested  a  fast-growing 
tendency  to  panic  and  preparation  for  local  "shot-gun"  quarantines,  begotten  of  the 
alarming  announcement  of  an  outbreak  of  yellow  fever  on  a  coffee  ship  in  New  Orleans, 
the  details  of  which  were  recited  at  a  meeting  of  the  Louisiana  State  board  of  health, 
on  July  12,  and  upon  the  published  report  of  which  the  Tennessee  order  was  based. 
Had  the  order  been  longer  delayed,  or  not  issued  at  all,  past  experience  forces  the 
conviction  that  travel  would  have  been  impeded  and  traffic  more  or  less  completely 
interrupted. 

That  the  requirements  were  not  made  more  stringent,  and  did  not  impose  greater 
restrictions  upon  commercial  and  personal  intercourse  between  New  Orleans  and  the 
State  of  Tennessee  is  due  solely  to  the  confidence  reposed  in  the  inspection  service  of 
the  National  Board  of  Health,  both  at  New  Orleans  and  throughout  the  valley.  In 
the  absence  of  this  agency  it  would  have  been  the  imperative  duty  of  the  State  board, 
and  of  local  boards  throughout  the  State,  to  recommend  the  absolute  prohibition  of  all 
freight,  and  a  quarantine  of  observation  for  all  compromised  passengers,  from  New 
Orleans,  until  a  sufficient  period  had  elapsed  to  determine  whether  the  five  cases  and 
three  deaths  from  yeliow  fever  among  the  crew  of  the  Excelsior,  and  her  3,600  sacks 
of  presumably  infected  coffee,  were  to  be  the  seeds  of  another  epidemic,  as  the  single 
case  from  the  Valparaiso  was  the  seed  of  the  epidemic  of  1873,  with  its  harvest  of 
16,000  cases  and  4,000  deaths  in  Shreveport,  and  Memphis,  and  Montgomery,  Ala.,  and 
Calvert,  Tex.,  and  other  places ;  or  as  the  single  case  from  the  Emily  B.  Souder  was 
the  insignificant  and  uncared-for  beginning  of  the  wide- spread  pestilence  of  1878. 

It  is  submitted  to  your  excellency,  and  to  the  public,  that  the  inconvenience  and 
pecuniary  losses  caused  by  this  admission  of  a  vessel  from  an  infected  port  into  the 
port  of  New  Orleans  in  midsummer,  bear  no  comparison  to  the  cost  (aside  from  the 
question  of  human  life)  which  similar  action  has  entailed  in  the  past. 

How  far  the  State  board  of  health  of  Louisiana  is  to  be  credited  with  the  good  for- 
tune that  an  epidemic  has  not  yet  resulted  from  the  Excelsior  it  is  not  our  province  to 
discuss.  But  it  is  entirely  proper  to  assert,  in  the  light  of  what  has  since  occurred, 
that  the  orders  of  the  State  boards  of  health  of  Mississippi  and  Tennessee  averted  a 
panic,  prevented  the  interruption  of  travel  and  traffic,  and  restored  confidence  through- 
out the  valley  of  the  Mississippi  in  many  communities  which  have  not  yet  forgotten 
the  history  of  the  year  1878. 
Very  respectfully, 

G.  B.  THORNTON,  M.  D., 
JOHN  JOHNSON, 
Members  Tennessee  State  Board  of  Health, 


The  following  circular  has  been  issued  by  the  State  board  of  health  of  Tennessee 
relating  to  commerce  with  New  Orleans : 

Office  of  State  Board  of  Health, 

Nashville,  Tenn.,  July  14,  1880. 

Whereas  one  death  from  yellow  fever^  and  two  other  cases,  have  occurred  in  New 
Orleans  among  the  crew  of  the  coffee  ship  Excelsior,  from  Rio  de  Janeiro ;  and 

Whereas  the  history  of  said  ship,  as  recited  at  a  meeting  of  the  Louisiana  State 
board  of  health,  held  in  the  city  of  New  Orleans  on  the  12th  instant,  conclusively 
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shows  that  the  vessel  and  her  cargo  are  infected  with  yellow  fever ;  that  her  infect 
cargo  is  now  stored  in  a  warehouse  in  that  city ;  and  that  her  captain,  some  membc 
of  her  crew,  and  a  large  number  of  visitors,  as  well  as  the  persons  (seventy-five  or  mox 
who  were  engaged  in  and  about  said  infected  vessel  in  breaking  out  cargo,  and  i 
handling,  draving,  and  storing  her  infected  merchandise,  are  scattered  throughm 
said  city ;  and 

Whereas  this  board  is  charged  with  the  duty  of  protecting  the  public  health  of  th 
commonwealth  against  the  introduction  of  contagious  and  infectious  diseases,  and  1m 
lieves  such  introduction  is  now  seriously  threatened  by  the  above-described  conditio 
of  affairs  at  New  Orleans,  it  is  therefore  hereby  ordered — 

First.  That  on  and  after  the  date  of  this  publication  no  freight  car  over  any  railroad 
nor  any  steamboat  or  other  water  craft  departing  from  the  city  of  New  Orleans  afte 
the  15th  day  of  July,  1880,  and  until  further  orders,  shall  be  allowed  to  enter  th» 
State  of  Tennessee,  nor  to  make  a  landing  upon  the  borders  of  the  State  for  the  pur 
pose  of  transacting  any  business  whatsoever,  unless  said  car,  boat,  or  water  craft  snal 

£  resent  to  the  proper  officers  of  this  board  a  certificate  from  an  officer  or  agent  of  thf 
ational  Board  of  Health  to  the  following  effect: 

(a)  That  said  officer  or  agent  of  the  National  Board  of  Health  has  personally  exam- 
ined the  freight  of  such  car,  or  the  cargo,  passengers,  officers,  and  crew  of  such  steam- 
boat or  water  craft,  and  has  satisfied  nimself  of  the  freedom  from  infection  of  said 
vehicle  and  its  contents  (persons  and  things). 

(6)  That  the  freight  or  cargo  comprises  none  of  the  following  articles  of  the  list 
recommended  by  the  Louisiana  State  board  of  health  to  be  subjected  to  obligatory 
quarantine  and  purification,  to  wit :  Clothing,  personal  baggage  and  dunnage,  rags, 

Eaper  stock,  hides,  skins,  feathers,  hair,  ana  all  other  remains  of  animals :  cotton, 
emp,  woolens,  ana  coffee ;  nor  any  of  the  following  additional  articles,  which  are 
hereby  declared  contraband  of  quarantine  in  this  State,  to  wit :  Second-hand  bed- 
ding, clothing,  upholstered  furniture,  and  textile  fabrics ;  moss,  Jute,  and  "  excelsior  " ; 
tropical  fruits  and  productions. 

Second.  That  any  of  the  articles  above  enumerated  may  be  shipped  as  freight  from 
New  Orleans,  and  transported  through  the  State  of  Tennessee  by  rail,  if  carried  in 
close  box-cars,  securely  looked,  and  in  charge  of  an  officer  or  agent  of  this  board.  The 
expenses  of  such  officer  or  agent  shall  be  defrayed  by  the  railroad  transporting  such 
goods. 

Third.  That  this  order  shall  be  enforced  on  the  railroads  at  the  southern  State  line 
by  the  officers  of  the  board  appointed  for  such  purposes  ;  and  at  Memphis,  and  else- 
where upon  the  Mississippi  River,  by  the  wharf-master,  or  other  duly  authorized  offi- 
cer. The  penalties  prescribed  by  law  for  the  violation  or  infraction  of  the  orders  of 
this  board  will  be  rigidly  enforced  in  carrying  out  this  order. 

T.  A.  ATCHISSON,  M.  D„ 

President 
W.  M.  CLARK,  M.  D., 

Secretary. 
E.  W.  COLE, 
JOHN  JOHNSON, 
J.  D.  PLUNKET,  M.  D., 
J.  M.  SAFFORD,  M.  D., 
E.  M.  WIGHT,  M.  D., 

Members. 


The  following  circular,  relating  to  the  same  subject  as  the  preceding,  has  been  issued 
by  the  State  board  of  health  of  Mississippi. 

Office  of  Mississippi  State  Board  of  Health, 

Jackson,  Miss.,  July  16,  1880. 

Whereas  the  bark  Excelsior,  from  Rio  do  Janeiro,  laden  with  coffee,  having  arrived 
at  New  Orleans  infected  with  yellow  fever ;  and 

Whereas  her  cargo  is  now  stored  in  a  warehouse  in  the  latter  city,  and  it  is  said  a 
number  of  persons  who  were  engaged  on  and  about  said  bark  in  unloading,  draying, 
and  storing  her  cargo  are  now  in  said  city,  it  is  therefore  hereby  ordered — 

First.  That  on  and  after  this  date,  and  until  further  orders,  no  car  or  train  of  cars 
departing  from  the  city  of  New  Orleans  shall  be  allowed  to  enter  this  State,  and  no 
steamboat  or  other  water  craft  from  said  city  shall  be  allowed  to  land  at  any  point  in 
this  State  unless  they  have  undergone  an  inspection  by  an  officer  of  the  National  Board 
of  Health,  as  is  provided  in  the  rules  of  said  board,  and  are  provided  with  a  certificate 
of  such  inspection. 

Second.  That  no  part  of  the  cargo  of  the  bark  Excelsior,  and  no  freight  from  the 
~~4rehouse  in  which  said  cargo  is  stored,  shall  be  brought  to  any  point  in  this  State. 
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Third.  That  no  persons  from  New  Orleans  shall  be  allowed  to  come  to  any  point  in 
this  State  unless  they  hold  a  certificate  from  an  officer  of  the  National  Board  of  Health 
that  they  have  not  been  exposed  to  infection. 

Fourth.  That  the  chief  health  offlcen  of  the  counties  and  the  municipal  boards  of 
health  are  charged  with  the  enforcement  of  this  order,  and  any  violation  thereof  will 
be  punished  as  is  provided  by  law. 

WIRT  JOHNSTON,  M.  D., 
ROBERT  KELLY,  M.  D., 
Approved.  Executive  Committee. 

J.  M.  Stone,  Governor. 


C. 

National  Board  of  Health. 

Washington,  D.  C.,  August  10,  1880. 

Sir:  Tour  communication  of  July  30,  relative  to  the  action  of  Dr.  C.  A.  Rice,  con- 
cerning the  shipment  of  coffee  from  the  port  of  New  Orleans  to  Mobile,  and  to  ports 
and  places  within  the  State  of  Mississippi,  was  duly  received.  A  reply  thereto  was 
deferred  until  a  report  could  be  received  from  Dr.  Rice,  to  whom,  on  the  receipt  of 
your  communication,  a  letter  of  inquiry  was  addressed.  I  now  find  that  Dr.  Rice  had 
anticipated  the  receipt  of  that  letter,  and  had,  on  the  5th  of  this  month,  addressed  a 
communication  to  the  acting  governor  of  Louisiana,  furnishing  an  explanation  of  his 
action  in  the  premises.  This  Board  has  also  received  by  yesterday's  mail  a  copy  of  a 
letter  addressed  to  you  by  Dr.  Bemiss  the  2d  of  August.  These  two  communications 
by  a  member  of  this  Board  and  by  one  of  its  agents  are  approved  by  the  executive 
committee,  and  cover  the  ground  so  well  as  to  supersede  the  necessity  for  any  more 
elaborate  explanation. 

It  appears  so  obvious  that  the  orders  of  Dr.  Rice,  though  expressed  in,  perhaps,  un- 
guarded language,  could  have  no  other  significance  than  that  which  is  explained  in 
his  communication  to  the  acting  governor,  that  I  cannot  withhold  the  expression  of 
mv  great  surprise  that  after  the  explanations  heretofore  given  you  of  the  principles 
which  have  invariably  guided  this  Board  in  the  management  of  the  inspection  service 
at  New  Orleans,  and  your  avowed  concurrence,  you  should  now  seek  occasion  to  ascribe 
to  it  or  its  agents  any  disposition  to  assume  powers  which  it  has  never  exercised  or 
claimed  to  possess,  and  for  the  attempted  exercise  of  which  it  would  have  incurred  a 
great  responsibility. 

In  this  connection  I  refer  to  my  letter  of  June  15,  and  your  reply  thereto,  dated 
June  25. 

In  the  former,  adverting  to  the  fact  that  certain  rules  and  regulations  which  have 
been  submitted  to  the  State  board  of  health  of  Louisiana  were  not  intended  to  be  in 
aid  of  that  board,  but  of  the  health  authorities  of  places  above  New  Orleans,  I  re- 
marked : 

"This  Board  claims  no  authority  whatever  to  require  the  owners  of  boats  to  submit 
to  such  inspection,  but  in  the  interest  of  inter-State  commerce  it  agrees  to  make  these 
inspections  and  to  furnish  certificates  in  the  case  of  steamboats,  &c,  upon  request  of 
the  owner,  agent ,  or  captain  of  such  boats,  in  the  hope  and  belief  that  the  certificates  will 

Srevent  unnecessary  interference  above,  and  thus  operate  to  the  great  advantage  of 
ew  Orleans  and  the  towns  above.  If  the  authorities  of  New  Orleans  choose  to  make 
it  obligatory  on  the  masters  of  boats  clearing  from  that  port  to  undergo  these  inspec- 
tions, the  National  Board  could  have  no  objection,  but  it  disclaims  any  authority  to 
make  such  order  itself.  The  rules  in  question  being  recommended  for  the  protection 
of  places  above  New  Orleans  will  doubtless  be  enforced  by  the  local  authorities  of  such 
places.  The  special  object  for  which  they  were  submitted  to  the  State  board  of  Louisi- 
ana was  to  invite  suggestion  and  criticisms  before  they  were  finally  adopted  by  this 
Board  itself,  and  I  may  remark  that  since  thev  were  thus  submitted  they  have  under- 
gone some  modifications.  As  adopted  they  will  be  printed  in  No.  50  of  the  Bulletin,  a 
copy  of  which  will  be  sent  to  you  as  soon  as  it  comes  out." 

I  further  said : 

"The  executive  committee  directs  me  to  say  that  while  it  has  approved  the  appoint- 
ment by  Dr.  Bemiss  of  three  medical  inspectors  of  railroads  nominated  bv  you,  it  does 
not  clearly  see  that  it  was  necessary  or  desirable  to  inaugurate  railroad  inspections  in 
the  absence  of  yellow  fever,  and  inasmuch  as  a  recent  act  of  Congress  in  largely  reduc- 
ing the  appropriation  asked  for  by  this  board,  and  restricting  the  use  of  a  large  part 
of  the  appropriation  that  was  granted  to  the  contingency  of  an  epidemic,  it  will  proba- 
bly not  be  possible  to  continue  this  service  beyond  the  present  month  (June),  unless 
in  the  mean  time  cases  of  yellow  fever  should  have  occurred,  in  which  contingency  a 
portion  of  the  appropriation  not  now  available  will  become  subject  to  the  uses  of  the 
Board  in  extending  aid  to  local  and  State  boards  of  health." 
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In  your  reply,  dated  Jane  25,  you  My: 

"The  board  of  health  authorized  the  president  to  express  the  conviction  that  tl 
inspection  of  railroads  is  equally  important  with  the  river  inspection  servioe.and  thi 
both  are  essential  to  give  confidence  to  the  surrounding  States  and  towns.    The  riv« 
inspection  would  be  comparatively  valueless  without  the  railroad  inspection,  of  whio 
fact  the  faithful  and  enfoient  corps  of  inspectors  have  given  many  proofs.    Dr.  Riot 
of  the  National  Board  (inspector),  is  in  full  accord  with  the  State  board  on  this  sut 
lect.    Up  to  the  present  moment  the  parties  interested  in  the  railroads  and  steamboat 
have  yielded  cheerful  acquiescence  to  all  the  rules  and  regulations  of  the  inspectia 
service." 

I  have  now  to  say  that  in  no  instance  has  this  Board  violated  the  principles  avowed 
in  my  letter  to  you,  and  that  if  any  of  the  inspectors  at  New  Orleans  whose  salariei 
are  paid  by  this  Board,  and  most  of  whom  were  nominated  by  yourself,  have  trans* 
cended  their  authority,  such  act  on  their  part  will  be  disavowed  and  proper  instruc- 
tions promptly  given. 

I  may  observe,  however,  that  even  before  receiving  Dr.  Bice's  version  of  the  mat- 
ter the  executive  committee  of  this  Board  were  of  the  opinion  that  the  facts  cited  in 
your  letter  of  July  30  did  not  sustain  the  interpretation  you  seemed  desirous  to  put 
upon  them.  The  committee  was  well  assured  that  Dr.  Rice  could  not  possibly  have 
meant  to  assert  an  authority  which  he  had  no  means  of  enforcing,  and  the  assertion 
of  which  would  have  been  in  direct  violation  of  his  instructions. 

With  reference  to  the  last  sentence  of  your  letter,  in  which  you  complain  of  the 
action  of  Dr.  Rice  on  the  ground  that  it  was  taken  "without  the  advice  or  co-opera- 
tion of  the  lawful  authorities  to  whom  are  confided  by  legislative  enactment  the  con- 
duct of  the  sanitary  and  quarantine  affairs  of  the  State  of  Louisiana,"  I  have  again  to 
repeat  the  statement  in  my  letter  of  June  15,  that  the  whole  of  this  river  and  railroad 
inspection  service  is  intended  for  the  protection  of  other  States  than  your  own,  and 
is  in  aid  of  their  health  authorities.  Incidentally,  indeed,  it  was  designed  and  has 
proved  to  be  of  great  advantage  to  the  commerce  of  New  Orleans,  since  on  the  bare 
suspicion  of  a  single  case  of  yellow  fever  existing  there  the  health  authorities  of  the 
Mississippi  Valley,  and  of  other  places  in  the  South  having  commercial  relations  with 
that  city,  have  declared  that  they  will  maintain  a  strict  quarantine  against  it  unless 
the  interstate  commerce  be  carried  on  in  accordance  with  the  rules  or  the  inspection 
service.  These  authorities  have  it  in  their  power  to  protect  their  towns  by  a  very 
simple  and  effective  machinery.  This  Board  has  induced  them  to  forego  the  use  of 
such  machinery  and  to  consent  to  an  arrangement  which  has  proved  highly  advan- 
tageous to  the  commercial  interests  of  New  Orleans,  and  yet  it  encounters  at  the 
hands  of  the  health  authorities  of  Louisiana  constant  opposition  and  detraction.  It 
is  needless  to  say  that  it  will  continue  to  discharge  its  duties  in  aid  of  the  health 
authorities  of  other  States  and  municipalities  notwithstanding  the  present  opposition 
of  the  State  board  of  health  of  Louisiana. 

I  will  add  that,  owing  to  a  delay  in  completing  the  arrangements  at  Ship  Island, 
which  has  been  due  to  causes  beyond  the  control  of  the  National  Board,  the  time  for 
extending  aid  to  the  health  authorities  of  New  Orleans  with  regard  to  the  prevention 
of  the  introduction  of  contagious  and  infectious  diseases  through  that  port  into  the 
United  States  from  foreign  countries  has  not  yet  arrived.  A  recent  official  report  to  this 
Board  by  a  committee  consisting  of  three  of  its  members  satisfies  the  executive  com- 
mittee that  the  sanitary  interests  of  New  Orleans,  and  the  surrounding  country,  will 
be  best  subserved  by  requiring  infected  vessels,  and  all  vessels  from  infected  poVts,  to 
undergo  quarantine  inspection  and  treatment  at  the  proposed  station  on  Ship  Island. 
In  this  way  aid  will  be  offered  to  the  State  board  of  health  of  Louisiana  for  the  protec- 
tion of  New  Orleans  and  all  places  in  direct  communication  with  it. 

I  will  further  add,  as  suggested  by  the  general  tenor  of  your  communication,  that 
while  the  acts  of  Congress  require  the  National  Board  of  Health  to  co-operate  with, 
and,  so  far  as  it  lawfully  may,  aid  State  and  municipal  boards  of  health,  it  was  obvi- 
ously for  the  purpose  of  ascertaining  and  deciding  wnen  and  in  what  manner  such  aid 
should  be  given  that  a  National  Board  was  created.  Had  this  not  been  so,  and  had 
Congress  intended  to  allow  each  State  and  each  municipality  to  decide  these  questions 
for  itself,  it  would,  doubtless,  have  dispensed  with  any  intermediate  instrumentality, 
and  have  authorized  each  iooal  authority  to  make  its  requisition  directly  on  the  Treas- 
ury Department  for  funds  needed  to  carry  out  its  objects. 
Respectfully, 

J.  L.  CABELL, 
President  National  Board  of  Health. 
Dr.  Joseph  Jonks, 

President  of  State  Board  of  Health  of  Louisiana,  N6w  Orleans,  La. 
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D. 
THE  FEVER  ON  THE  LOWER  MISSISSIPPI. 

New  Orleans,  October  4, 1880. 

Sir  :  Definite  information  of  the  existence  of  a  suspicious  form  of  fever  in  Plaque- 
mine  Parish.  La.,  on  the  Lower  Mississippi,  having  been  received  by  the  member  of 
the  National  Board  of  Health  resident  in  New  Orleans,  George  M.  Sternberg,  surgeon. 
U.  S.  A.,  was  requested  to  visit  the  locality,  examine  such  number  of  cases  as  might 
be  necessary  to  enable  him  to  determine  the  nature  of  the  fever,  and  report  the  result 
of  his  investigation  to  the  New  Orleans  member.  Surgeon  Sternberg  was  selected  for 
this  duty  because  of  his  extensive  and  intimate  acquaintance  with  the  fovers  of  the 
Gulf  coast  and  Spanish  Main ;  because  of  the  recognized  skill  and  ability  which  had 
led  to  his  being  chosen  one  of  the  experts  on  the  Havana  Yellow-Fever  Commission, 
and  to  his  being  intrusted  with  the  duty  of  preparing  the  article  ou  yellow  fever  in 
the  supplement  to  Ziemssen's  Cyclopedia,  and  also  because  of  his  position  as  a  United 
8tates  Army  medical  officer,  which,  while  it  removed  him  on  the  one  hand  from  the  proba- 
bility of  having  his  judgment  or  conclusions  influenced  by  local  or  personal  considera- 
tions, on  the  other,  devolved  upon  him  the  responsibility  of  representing  an  extremely 
sensitive  professional  body. 

On  the  10th  of  September,  Dr.  Sternberg  made  a  detailed  report,  in  which,  after 
reciting  the  history  of  the  sickness  from  the  appearance  of  the  first  case,  early  in  August, 
up  to  the  date  of  his  investigation,  he  positively  asserted  the  existence  of  yellow  fever 
of  a  mild  type,  with  a  low  rate  of  mortality,  except  where  the  disease  was  aggravated 
by  vicious  focal  conditions.  In  the  area  where  this  prevailed,  Dr.  Sternberg  also 
found  a  malarial  fever,  attributed  by  the  local  physicians  to  exposure  in  the  rice  har- 
vest, and  which  they  called  rice  fever. 

Upon  receipt  of  this  report  a  telegram  was  sent  to  the  executive  committee  asking 
that,  if  Dr.  Sternberg's  opinion  was  of  sufficient  weight,  an  appropriation  of  from  five 
thousand  to  ten  thousand  dollars  be  made  from  the  contingent  fund  and  placed  at  the 
disposal  of  the  Louisiana  State  board  of  health  for  use  in  the  necessary  preventive 
measures.  The  appropriation  was  immediately  ordered,  and  a  tender  of  the  sum  was 
made,  as  above  indicated,  on  the  13th  of  September. 

Recognizing  only  the  existence  of  the  so-called  rice  fever,  the  State  board  declined 
the  offer  of  the  National  Board  and  claimed  to  have  "instituted  such  measures  as  it 
deemed  necessary."  Up  to  this  time  the  action  of  the  Louisiana  member  representing 
the  National  Board  of  Health  had  been  governed  by  that  portion  of  section  3  of  the 
act  of  June  2,  1879,  which  makes  it  the  duty  of  the  Board  to  "  co-operate  with  and,  so 
far  as  it  lawfully  may,  aid  State  and  municipal  boards  of  health  in  the  execution  and 
enforcement  of  the  rules  and  regulations  of  such  boards  to  prevent  the  introduction  of 
contagious  or  infectious  diseases  into  the  United  States  from  foreign  countries,  and 
into  one  State  from  another.11 

The  rejection  of  this  proffer  to  "co-operate  and  aid,"  however,  now  made  it  incum- 
bent upon  the  National  Board,  through  its  representative,  to  take  such  steps  as  might 
determine  whether  the  contingency  was  grave  enough  to  warrant  action  under  that 
clause  in  section  3,  which  directs  the  Board  to  "report  the  facts  to  the  President  of 
the  United  States,"  whose  duty  it  then  is  to  use  the  executive  authority  in  executing 
and  enforcing  the  necessary  rules  and  regulations.  With  this  object  the  member  of 
the  National  Board  of  Health  resident  in  Memphis  was  summoned  to  New  Orleans, 
and,  after  careful  consideration  of  ail  the  facts,  it  was  decided  to  send  a  commission 
of  three  medical  gentlemen  to  the  compromised  locality,  and  to  base  the  action  of  the 
Board  upon  the  report  of  said  commission.  These  gentlemen  (selected  with  the  appro- 
val of  the  auxiliary  sanitary  association)  were  Dr.  J.  Dickson  Bruns,  of  New  Orleans, 
Dr.  J.  P.  Davidson,  of  the  Louisiana  State  board  of  health,  and  Surgeon  Sternberg, 
U.  S.  A.,  and  they  were  accompanied  on  their  mission  by  the  Tennessee  member  of  the 
National  Board,  the  Louisiana  member  being  prevented  by  his  only  partial  convales- 
cence from* a  recent  attack  of  the  prevailing  dengue. 

Without  entering  upon  any  discussion  of  the  two  reports  made,  the  one  by  Drs. 
Bruns  and  Davidson,  and  the  other  by  Surgeon  Sternberg,  it  is  sufficient  for  the  pres- 
ent purpose  to  say  that  it  was  made  evident,  as  well  by  the  conflicting  reports  of  the 
commission  as  by  the  personal  observations  of  the  Tennessee  member,  that  no  practi- 
cal benefit  could  now  be  attained  from  executive  interference. 

Whatever  danger  had  threatened  the  public  health  of  the  Mississippi  Valley  had 
either  passed  away — the  disease  having  run  its  course — or  it  had  been  so  widely  scat- 
tered that  preventive  measures  on  any  adequate  scale  were  impracticable  for  the  time 
being. 

Considering  the  advanced  stage  of  the  season,  the  favorable  health  conditions  of  the 
valley,  the  more  than  doubtful  utility  of  any  steps  still  possible  looking  to  isolation, 
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disinfection,  &c,  and  tho  desirability  of  avoiding  overt  action  likely  to  create  anxi 
and  apprehension,  if  not  positive  panic — these  considerations  have  induced  the  re] 
aentatives  of  the  Board  to  refrain  from  recommending  further  action  in  the  premi 
at  the  present  time. 

They  cannot,  however,  close  this  report  without  placing  themselves  on  record 
fully  accepting  and  indorsing  Surgeon  Sternberg's  conclusions,  to  wit: 

1.  That  yellow  fever  (about  100  cases)  existed  between  August  1  and  September 
in  Plaquemine  Parish,  Louisiana. 

2.  That  the  outbreak  had  its  origin  in  the  immediate  vicinity  of  the  Mississii 
River  quarantine  station,  the  first  case,  August  1,  occurring  directly  opposite  the  poi 
where  the  infected  bark  Excelsior  was  detained  from  July  11  to  August  16. 

3.  That  while  the  type  of  the  disease  was  generally  mild,  vicious  local  conditio 
existed  which  aggravated  it  into  the  most  fatal  form,  four  dying  in  one  family  out 
five  attacked. 

The  details  of  the  investigations  upon  which  these  conclusions  are  based  will  1 
found  in  the  accompanying  reports  of  Surgeon  Sternberg. 
All  of  which  is  respectfully  submitted. 

S.  M.  BEMISS, 
Member  National  Board  of  Health.  New  Orleans,  La. 

R.  W.  MITCHELL, 
Member  National  Board  of  Health,  Memphis  Team. 

To  the  Secretary  of  the  National  Board  of  Health, 

^  Washington,  D.  C. 


[Letter  sent  to  Joseph  Jones,  M.  D.,  President  Louisiana  State  Board  of  Health.] 

■ 

New  Orleans,  La.,  September  13, 1880. 

Sir  :  I  respectfully  call  your  attention  to  the  accompanying  report  from  Dr.  G.  M. 
Sternberg,  regarding  the  disease  at  this  time  prevailing  on  the  lower  coast  of  the 
Mississippi  River.  In  my  opinion,  tho  symptoms  and  mode  of  spread  bear  so  close  a 
resemblance  to  yellow  fever  that  no  time  should  be  lost  in  applying  all  possible  means 
to  prevent  its  further  spread.  With  a  view  to  the  accomplishment  of  this  end,  I  have 
to  inform  you  that  you  are  authorized  to  draw  upon  the  National  Board  of  Health  for 
such  sums  of  money  as  may  be  necessary  to  procure  disinfectants  and  to  pay  for  the 
services  of  sanitary  police  and  sanitary  inspectors,  and  in  truth  all  expenses  expedient 
to  the  purposes  mentioned.  This  money  cannot  be  drawn  from  the  Treasury  except 
in  payment  of  bills  for  services  or  articles,  which  bills  must  be  duly  authenticated. 
Ton  will  therefore  make  requisitions  from  time  to  time  for  such  service,  disinfectants, 
&o.,  as  are  in  your  opinion  required,  and  forward  same  to  me.  This  appropriation 
will  apply  to  cases  of  infectious  disease  in  this  city,  and  in  all  places  within  the  limits 
of  the  State  which  have  no  local  boards  to  exercise  such  powers.  The  organization 
of  the  work  will  rest  with  yourself,  subject  to  the  approval  of  the  National  Board. 
Ton  will  therefore  in  all  cases  forward  me  the  names  of  persons  recommended  to  be 
employed,  with  pay  of  each,  and  one  must  take  an  oath  of  office,  and  have  his  name 
carefully  entered  upon  blank  pay-rolls  which  will  be  furnished  you,  and  then  on 
trouble  will  occur  in  regard  to  payments.  It  is  well  to  remark  that  the  Treasury 
Department  refuses  to  pay  for  goods  or  clothing  destroyed  to  prevent  spread  of  disease, 
but  will  pay  any  reasonable  expenses  for  cleaning  and  disinfectants. 

S.  M.  BEMISS. 

Dr.  Joseph  Jones, 

President  Louisiana  State  Board  of  Health, 
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For  what  purpose. 


Furniture 
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Bent,  light,  and  fuel 
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Conference  with  sanitarium 

Havana  commission 
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APPENDIX   B. 
REPORT  OF  THE  HAVANA  YELLOW  FEVER  COMMISSION 

INSTRUCTIONS. 

Office  National  Board  of  Health, 

Washington,  D.  C,  June  20,  1879. 

The  Havana  Yellow  Fever  Commission  of  the  United  States  National  Board  of  Health 
met  at  11  a.  m. 

Present :  Drs.  Stanford  E.  ChaiUe*  and  Geo.  M.  Sternberg,  U.  S.  A.,  and  Col.  Thomas 
8.  Hardee. 

Dr.  ChaiUe*  was  elected  chairman. 

The  following  memoranda  of  instructions  were  delivered  to  the  commission  by  the 
secretary  of  the  National  Board  of  Health : 

Memorandum  No.  1. 

Memorandum  of  instructions  for  a  commission  appointed  by  the  National  Board  of 
Health  to  visit  the  island  of  Cuba  for  the  purpose  of  investigating  certain  points 
connected  with  the  prevalence  of  yellow  fever  in  that  island. 

In  organizing  the  commission  to  visit  Cuba  for  the  purpose  of  obtaining  information 
with  regard  to  yellow  fever,  the  National  Board  of  Health  has  more  especially  in  view 
the  following  desiderata : 

First.  To  ascertain  the  actual  sanitary  condition  of  the  principal  ports  in  Cuba  from 
which  shipments  are  made  to  the  United  States,  more  especially  the  ports  of  Havana 
said  Matanzas,  to  determine  how  these  sanitary  conditions  can  best  be  made  satisfac- 
tory, and  more  especially  as  to  what  can  and  should  be  done  to  prevent  the  introduc- 
tion of  the  cause  of  yellow  fever  into  the  shipping  of  these  ports. 

Second.  To  increase  existing  knowledge  as  to  the  pathology  of  yellow  fever,  that 
is,  as  to  the  changes  and  results  which  it  produces  in  the  human  body. 

Third.  To  obtain  as  much  information  as  possible  with  regard  to  the  so-called  en* 
demioity  of  yellow  fever  in  Cuba,  and  the  conditions  which  may  be  supposed  to  deter- 
mine such  endemicity.  This,  of  course,  involves  a  careful  examination  of  neighboring 
localities  where  the  disease  does  not  appear  to  have  its  cause  permanently  localized. 

The  three  points  above  referred  to  are'Delieved  to  be  those  which  will  most  certainly 
yield  results  to  scientific  investigation,  and  whioh  therefore  should  receive  the  special 
attention  of  the  commission. 

But  in  addition  to  these  the  National  Board  of  Health  desires  that  the  commission 
shall  oonsider  problems  relating  to  this  disease — problems  which  may  be  entirely  in- 
soluble, but  whioh,  nevertheless,  are  of  such  importance  that  an  effort  should  be  made 
to  decide  whether  the  National  Board  of  Health  will  be  justified  in  undertaking  the 
labor  and  expense  which  will  probably  be  required  to  obtain  anything  like  a  complete 
solution  of  them,  if  such  solution  is  at  all  possible.  These  problems  relate  to  the  nature 
and  natural  history  of  the  cause  of  yellow  fever;  and  the  most  important  preliminary 
investigation  on  this  point  is  to  ascertain  some  means  of  recognizing  the  presence  of 
the  immediate  cause  of  yellow  fever  other  than  the  production  of  the  disease  in  man. 
These  means  might,  for  example,  be  the  production  of  some  special  phenomena  in  some 
of  the  lower  animals,  or  it  might  be  the  finding  of  a  special  microdome  in  all  yellow- 
fever  cases  and  no  others. 

It  is  obvious  that  if  it  be  found  possible  to  produce  some  specific  symptoms  in  some 
one  of  the  lower  animals  by  exposing  such  animals  in  localities  known  to  be  capable 
of  producing  the  disease  in  man,  and  thus  to  establish  a  physiological  test  of  the  pres- 
ence of  the  cause  of  the  disease,  we  may  even  hope  to  be  able  to  determine  the  nature 
of  and  the  natural  history  of  this  cause,  although  prolonged  investigation  may  he 
necessary  to  effect  it. 

With  the  time  and  means  which  the  National  Board  of  Health  can  at  present  put  at 
the  disposal  of  the  commission,  no  complete  investigation  is  possible  ;  all  that  is 
hoped  for  is  that  the  commission  will  be  able  to  obtain  some  grounds  for  apositive 
opinion  as  to  whether  it  is  probable  that  such  an  investigation  would  put  us  in  pos- 
session of  the  test  referred  to. 
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It  in  not  proposed  to  go  into  details  as  to  the  modes  of  attacking  this  problem :  1 
one  thing  is  insisted  on,  and  that  is,  that  as  far  as  possible  what  is  done  shall  be 
done  ana  so  recorded  that  it  need  not  be  done  again  hereafter. 

It  is  expected  that  the  commission  will  organize  itself  and  devise  for  itself  the  me 
ods  and  order  of  carrying  out  the  work  above  indicated.  It  is  desired  that  the  rep 
to  be  furnished  the  Board  shall  be  made  by  the  members  jointly  as  a  commission  a 
not  as  individuals.  In  other  words,  it  is  expected  that  each  member  will'be  care 
to  verify  the  results  obtained  by  the  other  members,  or  to  note  distinctly  the  abaci 
of  suoh  verification. 

J.  L.  CABELL, 
President  National  Board  of  Health. 
Thomas  J.  Turner, 

Secretary. 

Memorandum  No.  2. 

Hie  object  of  the  investigation  is  to  gather,  digest,  and  arrange  in  a  form  oonveniei 
for  use,  all  information  respecting  yellow  fever,  which  shall  prove  practically  valuab 
to  health  authorities  in  excluding  the  disease  from  this  country  and  in  extinguishin 
those  outbreaks  which  do  occur. 

In  order  to  secure  this  end  as  effectually  as  possible,  the  commission  should  attac 
a  special  importance  to  those  facts  and  observations  which  enlarge  our  knowledge  c 
the  essential  nature  of  the  cause  of  yellow  fever. 

Every  available  method  should  be  employed  to  prosecute  this  point  of  study  to  th< 
greatest  attainable  degree  of  success. 

1st.  Efforts  should  be  repeatedly  and  patiently  made  to  study  the  specific  cause  o: 
yellow  fever  in  an  objective  manner,  by  means  of  the  microscope  and  microphotc- 
graphs.  Examinations  should  be  made :  (a)  of  matters  obtained  by  condensing  or  fil- 
tering atmospheres  of  both  infected  and  non-infected  places ;  (b)  of  fluids  exposed  to 
infected  atmospheres,  as  water,  milk,  oils,  butter,  &c;  (o)  of  dust  and  textile  fabrics 
from  infected  rooms  or  places ;  (d)  of  all  fluids  or  products  of  the  human  body  under 
attacks  of  yellow  fever ;  (e)  of  such  solid  structures  as  usually  exhibit  a  tendency  to 
become  implicated  in  the  pathology  of  yellow  fever,  as  the  mucous  membrane  of  the 
stomach,  the  liver,  kidneys, &c. ;  (jr)  of  structures,  fluids,  and  excreta  of  inferior  ani- 
mals exposed  to  yellow-fever  infection  or  treated  with  products  of  yellow-fever  pa- 
tients; \g)  of  atmospheres  and  fluids  in  which  attempts  have  been  made  to  cultivate 
yellow-fever  germs  of  infection ;  (h)  of  suoh  microzoa  and  microphyta  as  are  found  as- 
sociated with  or  around  yellow-fever  cases,  with  a  view  of  ascertaining  some  of  the 
leading  points  connected  with  their  development  and  life  cycles. 

2d.  Physical  and  ohemical  examinations  of  the  atmosphere,  water,  &o.,  of  infected 
and  non-infected  localities,  noting  especially  organic  material  and  ozone  present. 

3d.  Investigations  into  any  alleged  facts  or  observations  which  support  tfce  opinion 
that  yellow-fever  poison  is  cognizable  by  any  human  sense. 

The  commission  is  also  expected  to  make  a  careful  study  of  the  natural  history  of 
the  yellow-fever  poison,  as  shown  in  its  habitudes  and  behavior  in  its  supposed 
endemic  home :  (a)  the  circumstances  and  conditions  which  are  necessary,  or  which 
appear  most  favorable  to  its  reproduction  or  evolution,  should  be  examined ;  (ft)  also, 
its  field  of  reproduction  to  discover  if  it  be  within  or  without  the  human  system,  or 
both;  (c)  period  of  incubation ;  (d)  duration  of  its  vitality  or  virulence;  (e)  those 
influences  which  cause  the  disease  to  assume  distinct  epidemio  forms  in  climates  where 
no  frost  ever  occurs;  (/)  alleged  perennial  life  of  the  poison  in  localities  said  to  be 
permanently  infected ;  (g)  into  means  of  distinguishing  infected  localities  from  non- 
Infected  ;  (h)  into  the  supposed  de  novo  origin^ of  the  contagion ;  (t)  any  facts  showing 
its  admission  into  the  system  by  other  avenues  than  the  atmosphere. 

Cases  of  yellow  fever  should  be  verified  by  observations  of  some  of  the  clinical 
phenomena,  and  by  autopsies,  where  permissible,  when  they  prove  fatal. 

Efforts  should  be  made  to  formulize  a  histological  pathology  of  yellow  fever. 

The  influences  of  the  following  conditions  and  surroundings  upon  the  origin  and 
spread  of  yellow  fever,  and  the  following  facts  concerning  it,  should  be  carefully 
noted: 

1st.  Climate  and  meteorological  states  and  changes;  2d.  Sanitary  conditions  of 
localities;  3d.  Permanently  infected  places;  4th.  Personal  intercourse ;  5th.  Circum- 
stances, if  any,  under  which  the  disease  is  most  communicable  or  contagious;  5th. 
Fomitee ;  7th.  Personal  hygiene ;  8th.  Age,  sex,  or  condition  of  system  as  affecting 
liability  to  attacks  j  9th.  Height  above  sea ;  10th.  Quarantine;  11th.  Second  attacks; 
12th.  Liability  of  different  races;  13th.  Denovo  cases;  14th.  Mortality  of  various  places, 
occupations,  sex,  &c. ;  15th.  Range  between  the  lowest  rate  of  endemic  prevalence 
and  highest  rate  of  epidemic  prevalence ;  16th.  Connection  between  yellow  fever  and 
other  diseases;  connection  between  yellow  fever  and  sickness  of  inferior  animals, 
~*ther  received  naturally  or  by  experimentation. 
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ABBREVIATIONS   AND    EXPLANATIONS. 

"Wherever  a  dash  is  used  to  connect  two  dates,  e.  g.  1851-1878,  both  dates  specified  are  included,  and 
all  the  intervening  period  of  time.  All  death-rates  are  per  1,000  population.  Pop.  an.,  andy.  fnav» 
been  sometimes  used  for  population,  annual,  and  yellow  fever. 

Table  of  such  equivalent  measures  and  weights,  in  English,  and  in  the  French  metrical  system, 

as  are  used  in  this  report 


1  kilosramo  =  2.2  pounds,  avoirdupois. 

1  millimeter    =  .03937  inch. 

1  meter  —  8.28  feet. 

1  meter  —  1.1  yards. 

1  kilometer     —  .62  mile. 

1  sq.  meter      ■» 10.764  square  feet. 

1  cubic  meter  —  36.3  cubic  feet. 


1  pound,  avoirdupois  =  .45  kilogram. 
1  inch  =  25.4  millimeters. 

1  foot  =■  .3048  meter. 

1  yard  »  .0144  meter. 

1  mile  *»  1.61  kilometers. 

1  square  foot  «  .003  square  meter. 


Acres:  Square  meters,  if  divided  by  4046.8,  are  reduced  to  acres;  1  acre—  .4  hectare,  and  1  hectare  — 
U.47  acres. 

Gallons:  Cubic  meters,  if  divided  by  264.17,  are  reduced  to  the  American  standard  gallons  of  281 
*eubio  inches  each;  and  if  divided  by  220.1,  are  reduced  to  the  English  standard  imperial  gallons  of 
277.274  cubic  inches  each. 


New  Orleans,  La.,  August  27,  1880. 
Secretary  of  the  National  Board  of  Health : 

Dear  Sir:  The  Havana  Yellow  Fever  Commission,  which  was  organized  on  June  20, 
1879,  and  returned  to  the  United  States  October  9,  after  only  three  months'  labor  in 
Cuba,  presented  its  preliminary  report,  prepared  by  the  chairman  and  secretary,  on 
November  18,  1879. 

In  compliance  with  the  general  instructions  of  your  board,  which  required  "each 
member  to  make  a  detailed  report  of  his  own  work  in  the  investigation,    and  in  com- 

Sliance  also  with  your  special  notice  of  October  16,  1879,  requesting  me  to  prepare  a 
nal  report,  this  is  herewith  submitted,  and  has  reference  more  particularly  to  the 
subjects  which  were  especially  assigned  to  me  for  investigation,  viz,  to  "the  sanitary 
condition"  and  to  the  "so-called  endemicity"  of  yellow  fever  in  the  principal  porta 
of  Cuba.  Although  this  report  is  due  directly  to  three  months  of  special  investigation 
in  Cuba,  yet  the  views  expressed  and  the  conclusions  arrived  at  have  been  controlled, 
in  many  instances,  by  the  personal  experience  derived  from  six  violent  epidemics,  by- 
annual  familiarity  with  the  disease  during  twenty -one  of  the  past  twenty-eight  years, 
and  by  the  greater  interest  taken,  for  many  years,  in  the  prevention  than  in  the  cure 
of  the  disease. 

Yours,  very  respectfully,  _ 

STANFORD  E.  CHAILLfi,  M.  D. 


INTRODUCTION. 

As  nations  advance  in  civilization,  their  efforts  must  necessarily  increase  to  lessen 
the  destruction  of  life  and  property  caused  by  avoidable  diseases.  Among  other  means 
to  this  end,  it  will  often  become  necessary  to  organize  commissions,  or  expeditions  of 
experts,  to  visit  those  places  where  migratory  diseases  can  be  best  studied,  or  be  best 
controlled.  Hence,  not  only  for  present  interest,  but  also  for  the  benefit  of  future 
commissions,  a  brief  account  will  be  given  of  the  means  adopted  to  execute,  and  of  the 
difficulties  encountered  in  executing,  the  duties  assigned  to  the  Havana  Yellow  Fever 
Commission,  and  more  especially  those  which  fell  to  my  own  lot.  A  greater  historical 
interest  may  be  attached  to  such  a  recital  for  the  reason  that,  while  our  great  nation 
has  equipped  various  learned  expeditions  and  experts  to  mitigate  the  ravages  inflicted 
by  parasites  and  disease  on  its  agricultural  products,  such  as  its  cereals  and  cotton, 
and  on  its  domestic  animals,  such  as  its  hogs,  yet,  only  in  1879  did  its  enlightenment 
reach  such  a  stage  that  it  organized  the  Havana  Yellow  Fever  Commission — the  first 
expedition  ever  organized  by  the  Government  of  the  United  States  for  the  purpose  of 
better  protecting  the  health  and  lives,  and  therewith  the  wealth  and  prosperity,  of  its 
human  inhabitants  from  disease. 

Sailing  from  New  York  on  July  3,  the  commission  arrived  in  Havana  on  the  7th.  On 
July  15  the  folio  wing  official  circular,  translated  into  the  Spanish  language,  was  pub- 
lished in  a  medical  journal,  and  in  the  form  of  a  pamphlet  was  widely  distributed: 

"THE  HAVANA  YELLOW  FEVER  COMMISSION  OF  THE  UNITED  STATES  NATIONAL  BOARD 

OF  HEALTH. 

"  In  1878  yellow  fever  visited  more  than  one  hundred  cities  and  villages  in  the  United 
.  States,  especially  afflicting  the  States  of  Louisiana,  Mississippi,  and  Tennessee.    More 
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than  120,000  persons  sickened,  moro  than  20,000  died,  and  the  pecuniary  loss  to  the 
country  exceeded,  by  the  lowest  estimates,  one  hundred  millions  of  dollars,  in  gold. 
This  vast  destruction  of  life  and  property  induced  Congress  to  enact,  March  3,  1879, 
»  law  which  established  the  National  Board  of  Health,  and  appropriated  $50,000  for 
its  use.  On  June  2, 1879,  Congress  made  an  additional  appropriation  of  $500,000.  de- 
signing that  this  sum  should  be  chiefly  used  in  aiding  the  various  State  boards  of 
health. 

"The  first  thing  of  moment  decided  upon  by  the  National  Board  of  Health  was  to 
organize  a  commission  to  visit  the  West  Indies,  for  the  purpose  of  investigating  yellow 
fever  at  its  reputed  perpetual  home.  The  hope  is  entertained  that  by  long-continued 
scientific  research  into  special  questions  relating  to  this  disease,  its  mysterious  prob- 
lems may  be  eventually  solved  and  its  ravages  be  controlled ;  and  it  is  believed  that  if 
mankind  is  ever  to  be  protected  from  this  scourge  this  must  be  accomplished  by  stamp- 
ing it  out  at  its  very  sources. 

"The  present  commission  will  remain  three  months  in  Cuba,  and  will,  it  is  hoped,  be 
followed  by  others,  either  to  Havana  or  Rio,  or  other  locality  where  apparently  yellow 
fever  prevails  habitually.  Strong  hope  is  entertained  that  this  warfare  against  dis- 
ease by  science,  organized  and  endowed  by  a  great  nation — instead  of  a  warfare,  as 
everywhere  heretofore,  by  unaided  volunteers — will  soon  become  an  international  work, 
in  which  representatives  of  the  United  States  National  Board  of  Health  may  unite 
with  their  professional  brothers  of  every  civilized  nation,  and,  hand  in  hand  with  these, 
inarch  forward  in  the  grandest  contest  yet  undertaken  by  civilization;  not  in  a  selfish 
contest  for  the  good  of  any  one  nation,  but  in  behalf  of  humanity. 

4 'The  commission  is  composed  as  follows,  viz: 

"  Chairman. — Prof.  Stanford  E.  Chaille*,  M.  D.,  of  New  Orleans,  La. 

"Secretary. — Dr.  George  M.  Sternberg,  M.  D.,  surgeon,  U.  S.  Army. 

"  Members. — .John  Guiteras,  M.  D.,  of  Philadelphia,  Pa. ;  Mr.  Thomas  8.  Hardee,  civil 
engineer,  of  New  Orleans,  La. 

•'Employ^.* — Mr.  Henry  Manccl,  photographer;  Mr.  Rudolpho  Matas, clerk." 

The  official  instructions  to  the  commission,  received  June  20, 1879,  are  as  follows: 

**  In  organizing  the  commission  the  National  Board  of  Health  has  more  especially 
in  view  the  following  desiderata: 

"First.  To  ascertain  the  actual  sanitary  condition  of  the  principal  ports  in  Cuba 
from  which  shipments  are  made  to  the  United  States,  moro  especially  the  ports  of 
Havana  and  Matanzas ;  to  determine  how  these  sanitary  conditions  can  best  be  made 
satisfactory,  and  more  especially  as  to  what  can  and  should  l>e  done  to  prevent  the 
i  ntroduction  of  the  cause  of  yellow  fever  into  the  shipping  of  these  ports. 

*'  Second.  To  increase  existing  knowledge  as  to  the  pathology  of  yellow  fever,  that 
is,  as  to  the  changes  and  results  which  it  produces  in  the  human  body. 

"Third.  To  obtain  as  much  information  as  possible  with  regard  to  the  so-called 
endemioity  of  yellow  fever  in  Cuba,  and  the  conditions  which  may  bo  supported  to 
determine  such  endemioity.  This  or  course  involves  a  careful  examination  of  neigh- 
boring localities  where  the  disease  does  not  appear  to  have  its  cause  permanently 
localized. 

"The  three  points  above  referred  to  are  believed  to  bo  those  which  will  most  cer- 
tainly yield  results  to  scientific  investigation,  and  which  therefore  should  receive  the 
special  attention  of  the  commission. 

"But  in  addition  to  these  the  National  Board  of  Health  desires  that  the  commis- 
sion shall  consider  certain  problems  relating  to  this  disease ;  problems  which  may  be 
entirely  insoluble,  but  which  nevertheless  are  of  such  importance  that  an  effort  should 
be  made  to  decide  whether  the  National  Board  of  Health  will  bo  justified  in  undertak- 
ing the  labor  and  expense  which  will  probably  be  required  to  obtain  anything  like  a 
complete  solution  of  them,  if  such  solution  is  at  all  possible.  These  problems  relate 
to  the  nature  and  natural  history  of  the  cause  of  yellow  fever,  and  the  most  import- 
ant preliminary  investigation  on  this  point  is  to  ascertain  some  means  of  recognizing 
the  presence  of  the  immediate  cause  of  yellow  fever  other  than  the  production  of  the 
disease  in  man.  These  means  might,  for  example,  bo  the  production  of  some  special 
phenomena  in  some  of  the  lower  animals,  or  it  might  be  the  finding  of  a  special  mi- 
crodeme  in  all  yellow-fever  cases,  and  no  others.  It  is  obvious  that  if  it  is  found  pos- 
sible to  produce  some  specific  symptoms  in  some  one  of  the  lower  animals  by  exposing 
such  animals  in  localities  known  to  1>e  capable  of  producing  the  disease  iti  man,  and 
thus  establish  a  physiological  test  of  the  presence  of  the  cause  of  the  disease,  we  may 
even  hope  to  be  able  to  determine  the  nature  and  the  natural  history  of  this  cause, 
although  prolonged  investigation  may  be  necessary  to  effect  it. 

"With  the  time  and  means  which  the  National  Board  of  Health  can  at  present  put 
*>t  the  disposal  of  the  commission  no  complete  investigation  is  possible.    All  that  is 

•Dozing  »  part  of  its  sojourn  in  Cuba,  the  commission  found  it  indispensable  to  employ  alto  Dr. 
Abraham  Montaoiiin  interpreter  and  assistant,  and  Mr.  Richard  L  Cay ,  a»  a  translator  {  both  are 
resident*  of  Cuba. 
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hoped  for  is  that  the  commission  will  be  able  to  obtain  some  grounds  for  a  post 
opinion  as  to  whether  it  is  probable  that  such  an  investigation  would  put  us  in  ] 
session  of  the  test  referred  to. 

"  It  is  not  proposed  to  go  into  details  as  to  the  modes  of  attacking  this  probli 
hut  one  thing  is  insisted  on;  and  that  is  that  as  far  as  possible  what  is  done  shall  b 
done  and  so  recorded  that  it  need  not  be  done  again  hereafter. 

"It  is  expected  that  the  commission  will  organize  itself  and  devise  for  itself 
methods  and  order  of  carrying  out  the  work  above  indicated.  It  is  desired  that  1 
report  to  be  furnished  the  Board  shall  bo  made  by  the  members  jointly  as  a  comn 
■ion.  In  other  words,  it  is  expected  that  each  member  will  be  careful  to  verify  t 
results  obtained  by  the  other  members,  or  to  note  distinctly  the  absence  of  such  ve 
fication. 

"  J.  L.  CABELL,  Pretidmt 

"Thomas  J.  Turner,  Secretary." 

In  addition,  the  commission  was  further  instructed,  June  26, 1879,  "  It  is  the  wii 
of  the  National  Board  of  Health  that  the  work  specified  under  the  preceding  sever 
distinct  heads  should  engage  the  earnest  attention  of  all  members  of  the  commission 
until  such  work  is  completed,  to  the  exclusion  of  all  other  lines  of  investigation — sucl 
lor  example,  as  the  clinical  observation  and  record  of  cases.'7 

Attention  is  particularly  solicited  to  the  facts  that,  as  officers  charged  with  the  ex* 
oution  of  special  instructions,  it  becomes  the  imperative  duty  of  the  members  of  th 
commission  to  confine  their  labors  to  four  distinct  and  specific  subjects  of  investigi 
tion ;  and,  therefore,  that  any  such  aid  as  the  authorities  and  the  learned  physician 
of  Cuba  may  feel  disposed  generously  to  give  should  be  limited  to  these  four  subject! 
The  proper  investigation  of  these  will  so  fully  occupy  all  the  time  of  the  members  o 
the  commission  that  they  prefer,  at  least  for  the  present,  to  throw  entirely  aside  alia 
the  many  other  subjects  of  interest  relating  to  yellow  fever. 

His  excel  leu  cy  the  governor-general  has  received  the  commission  with  distinguished 
consideration,  recognized  that  its  high  mission  is  to  serve  not  one  but  all  nations,  and 
has  zealously  proffered  every  aid  in  his  power.  The  commission  profoundly  appre- 
ciates this  action  of  his  excellency.  In  behalf  of  the  military  authorities,  Dr.  Juan 
Lopez  de  Ochoa,  medical  director  of  the  army,  and  Dr.  A.  Pardifias,  medical  director 
of  the  military  hospitals  in  Havana,  and  in  behalf  of  the  civil  authorities  Dr.  V.  L. 
Ferrer,  secretary  or  the  Cuban  superior  board  of  health,  and  Dr.  L.  M.  Cowley,  secretary 
of  the  Havana  municipal  board  of  health,  have  kindly  and  earnestly  offered  the  com- 
mission all  the  aid  it  may  request.  In  addition,  the  distinguished  physicians  of  Havana, 
in  number  too  large  for  detailed  mention,  have  vied  with  each  other  in  welcoming  the 
commission,  and  in  tendering  offers  of  assistance. 

Inasmuch  as  the  commission  is  most  anxious  that  its  labors  should  result  in  honor 
to  medical  science,  and  in  practical  good  for  mankind,  it  desires  to  utilize  all  the  aid 
offered,  and  to  accomplish  tLis  deems  it  well  to  explain  by  this  publication,  which 
becomes  the  more  necessary  since,  unfortunately  {  most  of  the  members  do  not  speak 
Spanish,  the  special  points  which  it  is  proposed  to  investigate  in  the  execution  of  its  gen- 
eral official  instructions.  By  these  details  it  is  designed  to  indicate  to  all  who  would 
aid  the  commission  the  direction  in  which  their  aid  will  prove  serviceable.  In  this 
connection  it  may  now  be  stated,  that  on  every  point  to  be  investigated  precise,  well 
proven  facts,  not  opinions,  are  sought  for;  that  the  facts  specially  desired  are  those 
obtained  by  personal  observation,  and  not  those  obtained  by  "hearsay"  either  from 
other  persons  or  from  books ;  and  that  it  is  very  desirable  the  facts  should  be  presented 
in  writing. 

It  will  be  observed  that  the  commission  is  instructed  to  strive  "to  increase  existing 
knowledge  as  to  the  pathological  anatomy  of  yellow  fever,"  and  "to  investigate  the 
nature  and  natural  history  of  the  cause  of  yellow  fever."  The  investigation  of  these 
subjects  has  been  assigned  to  Drs.  Sternberg  and  Gnite*ras,  who  propose  to  attaok  these 
problems,  in  largo  part,  through  the  microscope.  The  histological  pathology  of  yel- 
low fever  will  alone  be  specially  studied ;  and,  in  addition,  the  microscope  will  be 
used  in  efforts  to  disclose  the  ultimate  cause  or  germ  of  the  disease.  For  these  investi- 
gations the  commission  is  supplied  with  the  best  lenses  the  world  affords,  and  with  a 
photographer  and  micro-photographic  instruments,  for  the  purpose  of  magnifying 
largely  and  of  representing  piotorially  all  which  these  lenses  may  disclose,  thus  ren- 
dering these  disclosures  the  common  property  of  the  scientific  world.  Still  further,  at- 
tempts will  bo  made  to  communicate  yellow  fever  to  unaccli mated  animals  from  New 
York,  by  exposing  them  to  specially  infected  localities,  by  inoculation  of  the  blood  of 

S arsons  sick  with  yellow  fever,  and  by  all  other  probable  means.  Drs.  Sternberg  and 
uiteras  will  need  no  aid  for  these  investigations  other  than  such  use  of  the  hospitals 
as  may  be  necessary  to  secure  cadaveric  specimens,  as  promptly  after  death  as  possible, 
and  the  blood,  &c,  of  those  suffering  with  yellow  fever.  However,  it  may  be  added, 
*hat  the  commission  would  be  obliged  for  any  accurate  information  tending  to  prove 
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that  the  prevalence  of  yellow  fever  is  associated  with  any  phenomena  in  the  animal 
or  in  the  vegetable  kingdom. 

The  remaining  two  subjects  for  investigation  the  commission  has  assigned  to  the 
chairman,  Dr.  Challl6,  and  to  Mr.  Hardee.*  These  members  will  find  it  impossible  to 
prosecute  successfully  their  work  unless  largely  aided  by  the  military  and  civil  au- 
thorities, as  well  as  by  physicians.  The  two  subjects  which  Dr.  Chaille*  and  Mr.  Har- 
dee are  required  to  investigate  are,  for  convenience,  subdivided  into  the  following 
four  heads,  under  each  of  which  is  detailed,  in  the  form  of  questions,  the  special  set  oi 
facta  deemed  necessary  to  throw  light  upon  each  one  of  these  four  heads : 

L  * '  Ascertain  the  actual  sanitary  condition  of  the  principal  ports  in  Cuba  from  which 
shipments  are  made  to  the  United  States,  more  especially  the  ports  of  Havana  and 
Matanzas." 

1.  What  is  the  condition  at  these  ports  of  the  air,  water,  soil,  streets,  houses,  lat- 
rines, drainage,  harbors,  adjacent  swamps,  &c,  and  what  is  their  geological  struct- 
ure* 

2.  What  is  the  annual  death-rate  at  these  ports  ? 

3.  What  is  the  annual  number  (by  months)  of  the  vessels  which  sail  from  the  vari- 
ous ports  of  Cuba  to  the  various  ports  of  the  United  States. 

II.  "  Determine  how  these  sanitary  conditions  can  best  be  made  satisfactory,  more 
especially  what  can  and  should  be  done  to  prevent  the  introduction  of  the  cause  of 
yellow  fever  into  the  shipping  of  these  ports." 

1.  What  can  and  should  be  done  to  improve  the  sanitary  condition  of  these  towns 
and  of  their  harbors? 

2.  What  preventive  measures  can  and  should  be  adopted  by  every  vessel  in  an  in- 
fected port  7  What  is  the  nature  of  the  ballast,  cargo,  &c,  transported  by  vessels  to 
otherports? 

3.  What  preventive  measures  can  and  should  be  adopted  by  every  person  en  route 
from  infected  to  non-infected  ports? 

4.  What  well  established  facts  can  be  produced*  to  determine  with  precision  the 
period  of  incubation  of  yellow  fever? 

5.  What  facts  can  be  contributed  by  experience  in  Cuba  to  prove  what  influence, 
if  any.  is  exercised  in  limiting  the  extension  of  yellow  fever  by  quarantine,  and  by 
seclusion  or  isolation  of  those  sick  with  the  disease? 

III.  "Obtain  as  much  information  as  possible  with  regard  to  the  so-called  ende- 
micity  of  yellow  fever  in  Cuba." 

1.  What  are  the  statistics  of  population  by  every  census  ever  taken;  and  the  annual 
statistics  (by  months)  of  deaths,  as  full  and  as  far  back  in  time  as  possible,  especially 
as  to  yellow  fever,  and  as  to  Havana  and  Matanzas?  Statistics  are  desired  not  only 
of  these  cities,  but  also  of  the  hospitals  and  other  public  institutions.  Mortality  sta- 
tistics of  yellow  fever  especially  are  sought,  not  only  by  years  and  months,  but  also 
by  age,  sex,  race,  nationality,  occupation,  and  condition.  With  such  statistics  there 
are  also  needed  tie  number  of  the  population  in  which  the  mortality  occurred,  and,  if 
possible,  the  number  of  those  acclimated  and  unacclimated  in  said  population. 

2.  In  what  years  have  epidemics  of  yellow  fever,  cholera,  small-pox,  <fcc,  occurred; 
the  dates  of  the  first  and  last  cases;  the  degree  of  fatality? 

3.  What  influence  on  epidemics  has  been  exercised  by  any  such  causes  as  inunda- 
tions, hurricanes,  earthquakes,  upturnings  of  the  soil,  the  making  of  new  ground,  the 
mixture  of  fresh  and  salt  water,  war,  sieges,  migrations? 

4.  What  is  the  history  of  yellow  fever  in  Cuba,  and  especially  in  Havana,  since  its 
first  appearance?  Has  yellow  fever  ever  disappeared  from  Cuba  or  from  Havana? 
In  what  years  has  there  been  no  yellow  fever  yet  numerous  unacclimated  immigrants? 

IV.  "Obtain  as  much  information  as  possible  with  regard  to  the  conditions  which 
may  be  supposed  to  determine  the  so-called  endemicity  of  yellow  fever  in  Cuba. 
This,  of  course,  involves  a  careful  examination  of  neighboring  localities  where  the 
disease  does  not  appear  to  have  its  cause  permanently  localized." 

1.  What  meteorological  records  can  be  secured  for  various  places  in  Cuba?  Does 
frost  occur  in  Cuba;  If  so,  what  influence  does  it  exercise  on  yellow  fever,  and  what 
is  the  influence  of  temperature,  humidity,  storms,  electricity,  ozone,  currents  of  air, 
night  air,  and  the  sun's  rays? 

2.  What  places  in  Cuba  are  infected  by  yellow  fever,  either  persistently,  generally. 
rarely,  or  never?  What  special  parts  of  Havana,  Matanzas,  &c,  are  most  and  what 
parts  least  often  and  severelv  infected?  What  parts  of  these  cities  and  what  places 
in  Cuba  have  the  most  and  the  least  numerous  unacclimated  population?  Are  there 
any  houses  or  plantations  "on  the  sea,  even  near  Havana,  which  are  never  infected," 
although  inhabited  by  the  unacclimated  ? 

*CoL  T.  S.  Hardee  did  not  report  for  doty  in  Coda  until  August  18,  and  returned  to  the  United  States 
on  the  following  September  20:  this  brief  visit,  together  with  continued  ill  health,  and  his  death, 
May  21, 1880,  resulted  in  depriving  the  chairman  of  any  contribution*  from  him  to  the  matter  in  this 
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3.  What  differences  cau  be  observed  between  the  places  persistently,  rarely,  a 
never  infected  f 

4.  Do  the  first  cases  generally  occur  on  or  near  the  shipping,  and  are  there  m 
special  localities  where  the  disease  is  prone  first  to  appear f 

5.  Is  yellow  fever  ever  transmitted  to  any  non-infected  localities  and  there  prop 
gbtedf    Is  it  ever  communicated,  outside  of  infected  localities,  from  person  to  perm 

6.  Does  the  disease  follow  the  lines  of  traffic  and  travel  f  If  so.  what  persons  at 
things,  or  fomites,  best  convey  the  poison  f  Is  yellow  fever  a  faecal  or  excrementits 
disease? 

7.  Are  there  any  instances  in  Cuba  of  convents,  asylums,  or  barracks — located  withi 
an  infected  district,  inhabited  by  the  unacolimated,  and  rigidly  maintaining  non-h 
tercourse — which  have  escaped  yellow  fever? 

8.  Are  Cubans  who  reside  in  places  where  yellow  fever  does  not  prevail  liable  to  to 
disease  ?    To  what  is  acclimation  due,  and  is  it  ever  lost  ? 

The  commission  fully  understand  that  it  will  be  impossible  to  secure  satisfactor, 
answers  to  some  of  tho  questions  now  detailed,  but  it  is  none  the  less  its  duty  to  obtan 
all  the  facts  on  these  topics  which  can  be  gathered  by  personal  investigation  and  bj 
diligent  inquiry. 

Tne  commission  and  its  laboratory  is  located  at  the  Hotel  San  Carlos,  where  visitor 
will  usually  find  the  members,  from  7£  to  9  p.  m.,  on  every  evening  except  Thursday 

Finally,  the  commission  desires  it  understood  that,  while  its  members  are  oitiieoi 
and  officers  of  the  United  States,  thoy  do  not  seek  the  aid  of  the  authorities  and  oi 
the  physicians  of  Cuba  in  the  name  of  their  nation  so  much  as  in  the  paramount  inter 
ests  of  public  hygiene,  and  in  the  name  of  science  and  humanity. 

8TANFORD  E.  CHAILLfi,  Pretident. 
G.  M.  STERNBERG,  Secretary. 

Havana,  Cuba,  July  15,  1879. 

Iu  addition  to  the  publication  of  this  document,  other  measures  were  taken  which 
facilitated  the  commission  in  tho  better  execution  of  its  instructions.  To  aid  it,  the 
governor-general,  about  July  20,  appointed  an  auxiliary  commission  of  eminent  Span- 
ish and  Cuban  physicians.  In  future  the  two  commissions  will  be  designated  the 
United  States  Commission  and  the  Spanish  Commission.  With  the  co-operation  of 
the  Spanish  Commission,  two  very  brief  circulars  of  interrogatories  were  published 
and  distributed,  in  connection  with  the  one  above  quoted,  to  United  States  consular 
officers,  to  the  civil  authorities,  and  to  the  most  prominent  physicians  in  the  most 
important  sea-ports  and  inland  towns  of  Cuba.  Although  the  official  instructions  des- 
ignated only  ports  of  entry  as  the  places  to  be  investigated,  it  was  manifest  that  an 
investigation  thus  limited  would  run  the  risk  of  presenting  a  partial  and  false  view 
of  the  prevalence  of  yellow  fever  in  Cuba ;  hence,  some  information  was  gathered 
and  is  presented  in  this  report  in  respect  to  not  only  Cuba's  fifteen  ports  of  entry,  but 
Also  thirty-four  other  places,  six  located  on  the  sea-shore  and  twenty-eight  inland.  By 
these  means,  and  by  the  sedulous  collection  of  medical  and  all  other  publications  likely 
to  contribute  any  historical  or  other  information  of  value  to  the  United  States  Com- 
mission, a  muoh  larger  mass  of  trustworthy  data  was  secured  than  would  otherwise 
have  been  possible.  Personal  inspection  was  as  thorough  and  extensive  as  was  prac- 
ticable in  an  island  where  only  three  months  was  to  be  passed,  and  where  it  requires 
not  less  than  ten  days  of  travel  between  some  of  tho  most  important  points,  such  as 
between  Havana  and  Santiago  de  Cuba.     Therefore,  the  only  places  personally  in- 

2>ected  were  as  follows :  Havana,  with  its  thirty-six  wards ;  the  adjacent  towns  of 
egla,  Guanabacoa,  Marianao.  and  San  Jose*  do  las  Lajas,  and  the  sea-ports  of  Matanzas, 
Cardenas,  and  Cienfuegos.  In  addition,  while  traveling  between  these  places,  many 
towns  of  importance,  such  as  Batabano,  Bejucal,  Colon,  and  Jarnco,  were  sufficiently 
well  seen  to  contribute  to  a  more  correct  view  of  the  sanitary  condition  of  Cuba  as  a 
whole. 

The  difficulties  encountered  in  the  execution  of  my  duty  were  numerous,  harassing, 
■and  of  such  nature  that  a  thoroughly  satisfactory  discharge  of  this  duty  was  impos- 
sible.   Some  of  these  difficulties,  with  their  resulting  defects,  will  be  mentioned. 

Whoever  is  destitute  of  a  like  experience  would  find  it  very  difficult  to  realize  the 
waste  of  time,  the  absurd  misapprehensions,  and  the  numerous  ether  vexatious  impedi- 
ments which  fall  to  the  lot  of  nun  whom  duty  forces  to  confer  with  a  largo  number  of 
strangers,  through  interpreters  and  translators,  on  scientific  topics,  which  are  often 
not  comprehended  by  either  the  interpreter  or  by  the  stranger  from  whom  the  facts 
.are  being  solicited.  A  sanitary  officer  in  a  foreign  country  should  have  a  thorough 
knowledge  of  the  language  of  the  country. 

Such  problems  as  the  sanitary  condition  of  a  country,  tho  prevalence  there  of  a  spec- 
ial disease,  its  causation  and  prevention,  necessitate  for  their  solution,  among  other 
facts,  those  furnished  by  vital  statistics.  Since  Cuba  has  a  superior  board  of  nealth 
.and  numerous  municipal  and  local  boards,  it  would  be  presumed  that  much  valuable 
information  and  trustworthy  statistics  could  be  procured  from  these.    But,  unfortu- 
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nately,  there  is  no  need  for  a  citizen  ot  the  United  States  to  visit  Cuba  to  learn  the 
painful  lesson  that  boards  of  health  may  be  merely  nominal  bodies  organized  by  laws 
which  leave  them  destitute  of  resources  and  of  power,  and  often  ludicrously  lacking 
in  everything,  even  a  book  of  record,  which  should  characterize  such  bodies.  While 
boards  of  health  in  Cuba  are  generally  composed  of  physicians  who  personally  deserve 
respect  and  confidence,  yet  it  was  not  my  good  fortune  to  see  or  hear  anything  to  the 
credit  of  theso  boards,  And,  as  "  corporations  have  no  souls,7'  instances  could  be  given 
proving  conclusively  that  Cuban  boards  of  health  have,  as  to  bills  of  health  and  other 
sanitary  matters,  most  elastic  consciences.  So  little  are  vital  statistics  appreciated, 
that,  if  gathered  by  some  zealous  student,  they  must  be  published,  if  at  all,  at  private 
expense.  Even  the  hospitals  under  government  control  publish  no  reports,  nor  do 
they,  for  the  most  part,  even  possess  any  records  of  value  to  the  sanitarian ;  without 
great  expense  and  delay  often  nothing  can  be  furnished,  except  a  bare  memorandum 
of  total  admissions  and  discharges.  The  churches,  as  in  other  Catholic  countries, 
keep  reoords  of  all  deaths  and  baptisms,  but  these  are  in  the  hands  of  ecclesiastics, 
who  fail  so  completely  to  appreciate  their  sanitary  value  that  the  only  discourtesies 
and  rebuffs  shown  in  Cuba  to  the  United  States  commission  resulted  from  courteous 
efforts  to  obtain  from  some  of  these  ecclesiastics  a  simple  memorandum  of  annual 
deaths  and  baptisms. 

In  consequence  of  this  lack  of  vital  statistics  it  was  found  that  Cuban  physicians  have 
very  little  accurate  knowledge  of  the  sanitary  condition  of  their  own  country,  and  often 
entertain  most  erroneous  ideas,  even  as  to  the  very  town  in  which  they  live;  and, 
of  course,  the  general  public  is  even  more  ignorant,  clinging  obstinately  to  the  pop* 
ulax  prejudice  in  favor  of  the  salubrity  of  one's  home.  For  such  reasons  the  dimcul- 
tiee  in  procuring  in  Cuba  trustworthy  information  and  accurate  statistics  were  un- 
usually great.  The  numerous  statistical  tables  in  this  report  were,  in  greater  part, 
obtained  by  the  aid  of  the  government,  and  were  presented  in  manuscript.  The  data 
thus  obtained  have  been  much  abbreviated  by  laborious  compilation,  and  are  now 
published  for  the  first  time.  Though  defective  and  at  times  discrepant,  the  vital 
statistics  now  published  are  not  only  the  best  which  could  be  procured,  but  also  the 
best  and  most  extensive  which  have  ever  been  published,  and  thoy  furnish  more  accu- 
rate knowledge,  with  all  their  defects,  of  the  true  sanitary  condition  of  and  the  preva- 
lence of  yellow  fever  in  Cuba  than  can  be  obtained  from  any  other  source  whatever. 

Many  reports  of  value  were  received  from  consuls  and  physicians,  and,  through  the 
Spanish  commission,  fiom  boards  of  health  and  other  civil  authorities.  From  some 
places  of  importance  reports,  though  solicited,  were  not  obtained,  and  the  reports 
which  were  received  from  some  other  places  were  of  little  value.  Others,  again,  were 
not  received  until  the  commission  was  about  to  leave  Cuba,  or  even  until  it  had  re- 
turned to  the  United  States ;  in  fine,  too  late  to  secure  the  additions  and  explanations 
desirable.  The  information  extracted  from  these  reports  repeatedly  falls  short  of  what 
was  sought  for,  and  therefore  what  is  published  represents  only  what  it  was  found 
practicable  to  procure.  In  every  case,  care  has  been  taken  to  present  the  statements 
and  views  of  the  authors  of  these  reports  with  fidelity,  especially  when  at  variance 
with  my  own. 

The  hope  had  been  entertained  that  much  more  information  than  was  secured  would 
be  obtained  from  Cuban  physicians  respecting  the  numerous  points  involved  in  the 
subjects  assigned  me  for  investigation.  But  it  was  found  that  in  Cuba  all  have  be- 
come by  habit  so  hardened  to  the  devastating  prevalence  of  yellow  fever  that  even 
the  physicians  have  become  comparatively  indifferent  to  the  study  of  the  prevention 
of  that  which  seems  to  be  inevitable.  Hence,  their  chief  interest  in  and  knowledge 
of  yellow  fever  concerns  it*  diagnosis  and  treatment,  while  little  Btudv  has  been  given 
to  the  questions  which  refer  to  its  causation  and  prevention.  Notwithstanding  this, 
it  is  very  observable  that  there  is  in  Cuba  as  much  difference  of  professional  opinion 
respecting  the  diagnosis  of  yellow  fever  as  elsewhere,  and  also  that  the  ratio  of 
deaths  to  cases  is  just  as  high.  Hence,  there  was  nothing  new  to  be  taught  by  Cuban 
physicians,  even  as  to  their  favorite  topics — diagnosis  and  treatment. 

In  addition  to  the  foregoing  special  difficulties  encountered  in  discharging  the  duty 
assigned,  there  were  some  general  ones  which  deserve  to  be  better  understood  by  the 
public,  as  well  as  by  many  physicians.  Parkes  teaches  that  "  no  disease  is  worth 
studying  scientifically,  as  to  causes  and  prevention,  until  its  diagnosis  is  quite  cer- 
tain." Even  if  this  be  an  exaggeration,  it  certainly  is  true  that,  apart  from  such  ad- 
ditions to  our  knowledge  as  may  be  contributed  by  researches  such  as  can  be  prosecu- 
ted in  microscopical  and  chemical  laboratories,  little  progress  in  our  knowledge  of 
yellow  fever  can  be  reasonably  expected  until  the  diagnosis  of  the  disease  is  per- 
fected, and  until  vital  statistics  and  public  hygiene,  with  well-trained  sanitary  inspec- 
tors, contribute  their  indispensable  aid  in  furnishing  the  additional  premises  which  are 
indispensable  to  additional  conclusions.  Of  these  five  indispensable  things,  the  future 
must  depend  on  the  progress  of  science  to  furnish  the  microscopy,  chemistry,  and 
diagnostics,  but  it  can  look  only  to  the  progress  of  civilization  in  yellow-fever  regions 
to  furnish  tne  necessary  vital  statistics  and  public  hygiene.    Experts  fully  understand 


78    ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH. 

our  deficiencies  in  these  five  great  needs,  and  the  unavoidable  results  thereof:  but 
ill  are  they  appreciated  by  the  public,  and,  alas !  by  many  physicians,  that  the  ok 
absurd  views  and  hopes  were  entertained  by  many  as  to  what  should  and  would 
accomplished  by  the  United  States  commission.    Unreasonable  hope  is  the  parent 
unreasonable  disappointment,  and  this  unfortunately  discourages  tne  efforts  neoem 
to  prosecute  perseveringly  and  vigorously  the  warfare  against  pestilence— a  warfa 
which  deserves  from  the  nation  as  much  patriotism,  intelligence,  and  self-sacrific 
and  as  thorough  organization  as  would  be  given  to  a  warfare  against  much  less  destro 
tlve  human  foes.    The  members,  neither  of  the  National  Board  of  Health  nor  of  t 
commission  indulged  in  any  illusive  hopes ;  and  well  understood  that  the  great  pro) 
lenis  of  yellqw  fever,  viz,  the  nature  of  its  poison  its  propagating  causes,  and  therewit 
knowledge  and  control  of  its  growth  ana  dissemination,  are  equally  the  problems  < 
other  migratory  diseases,  as  well  as  of  many  vegetables  and  animals ;  and  that  th 
solution  of  these  problems  will  very  surely  require  the  prolonged  and  arduous  labo 
of  many  in  various  fields  of  research. 

Cuba,  as  its  prosperity  and  commerce  increased,  has  become  the  greatest  nurser; 
and  camping  ground  ot  one  of  man's  most  ruthless  destroyers.  Itself  most  sorel; 
afflicted,  it  annually  disseminates  to  other  lands,  as  from  a  central  hell,  disease  am 
death.  The  United  States  Havana  Yellow-Fever  Commission  was  sent  more  especialh 
as  an  expedition  of  scouts  to  inspect  the  stronghold  of  an  invisible,  invincible,  ana, 
in  much,  an  incomprehensible  foe,  and  to  report  all  such  facts  as  might  lead  to  a bettei 
knowledge,  and  thereby  to  a  more  successful  defensive  warfare  against  this  foe.  Had 
the  nation  human  enemies  possessing  like  characteristics,  no  knowledge  of  their  coun- 
try or  of  their  conduct  would  be  deemed  too  minute  or  superfluous ;  and,  in  this  light, 
the  present  report  on  yellow  fever  has  been  written. 

It  is  believed  that  while  this  report  is  destitute  of  the  record  of  any  wonderful  dis- 
covery, it  none  the  less  will  tend  to  correct  many  errors,  to  strengthen  some  truths, 
and  to  suggest  some  special  researches;  and  inasmuch  as  it  contains  more  informa- 
tion of  yellow  fever  in  Cuba,  not  only  more  reliable  but  also  covering  a  longer  period 
of  time  and  a  greater  extent  of  the  island  than  ever  before  published,  it  is  also  believed 
that  this  report  will  prove  of  historical  value,  serving  as  a  standard  for  the  compari- 
son of  yellow  fever  as  it  may  prevail  in  the  future  with  its  prevalence  in  the  past. 
From  this  much  future  good  may  ensue.  Cordially  welcomed  and  assisted  by  the 
government  and  the  medical  profession  of  Cuba,  effort  has  been  made  to  repay,  in 
part,  the  favors  conferred,  by  writing  a  report  which  might  prove  as  serviceable  to 
Cuba  as  to  the  United  States.  As  a  result,  many  statistical  and  other  details  have 
been  recorded,  which  may  be  deemed  superfluous  in  the  one  country,  but  valuable  in 
the  other. 

Among  the  many  noble  physicians  and  citizens  of  Cuba,  a  sufficient  number  fur- 
nished laborious  and  valuable  reports  to  cover  more  than  one  thousand  pages  of  manu- 
script:  and  this  fact,  in  connection  with  the  statement  that  this  final  report  much 
exceeds  the  limits  expected  and  desirable,  will,  it  is  hoped,  explain  to  their  satisfac- 
tion why  their  reports  have  not  been  published  in  full,  and  only  such  extracts  made 
therefrom  as  seemed  to  be  most  appropriate  to  the  subjects  herein  treated. 

ARRANGEMENT  OF  REPORT. 

Inasmuch  as  the  preliminary  report  and  this  present  final  report  are  both  in  response 
to  the  same  unaltered  official  instructions,  the  former,  so  far  as  it  treats  of  the  subjects 
assigned  me  for  investigation,  is  herewith  republished,  with  many  corrections  and 
additions,  and  is  designed  to  constitute  brief  and  direct  replies  to  the  special  inquiries 
detailed  in  the  instructions.  Succeeding  these  first  seven  chapters,  subjects  subordi- 
nate to  or  illustrative  of  the  views  and  conclusions  previously  presented  are  con- 
sidered in  the  following  fourteen  chapters,  VIII-XXI. 

Finally,  statistical  tables  and  reports  concerning  special  subjects  and  places  consti- 
tute what  is  usually  termed  an  appendix,  which  presents  in  detail  numerous  facts  tend- 
ing to  prove  the  correctness  of  views  and  conclusions  maintained  in  preceding  parts 
of  this  report.  However,  the  report,  for  convenience  and  brevity  of  reference,  is  sub- 
divided, not  by  an  appendix,  but  only  in  chapters,  and  these  seventy-six  chapters,  with 
the  ninety-six  tables  contained  therein,  are  enumerated  continuously  from  the  begin- 
ning to  the  end. 

Vigorous  effort  has  been  made  to  avoid  hasty  deductions  from  inconclusive  premises, 
and,  though  mentally  burdened  with  the  multiplicity  of  details,  to  grasp  their  signifi- 
cance in  tne  aggregate.  All  the  requisite  premises,  so  far  as  known  to  me,  have  been 
placed  side  by  side  the  conclusions,  thus  enabling  the  reader  to  protect  his  judgment 
from  the  author's  errors,  and  perhaps  to  deduoe  from  the  facts  other  conclusions  of 
moment  which  may  have  been  overlooked  by  him. 

LIST  OF  CONTRIBUTORS. 

The  addresses  of  those  in  Cuba  who  have  contributed  important  assistance  in  obtain- 
ing the  information  recorded  in  this  report  are  as  follows : 
Don  Bamon  Blanoo,  marquis  of  Pefia  Plata,  governor-general  of  Cuba. 
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Mr.  Henry  G.  Hall,  United  States  consul-general  at  Havana. 

Dr.  Daniel  M.  Burgess,  United  States  sanitary  and  quarantine  inspector  at  Havana. 

MBMBEB8  OF  THE  AUXILIARY  SPANISH  COMMISSION. 

Dr.  M.  Astray  de  Caneda,  of  the  Spanish  navy,  president. 

Dr.  E.  Nunez  de  Villa  vicencia,  medical  director  of  the  civil  hospital,  secretary. 

Dr.  V.  L.  Ferrer,  secretary  superior  board  of  health. 

Dr.  Carlos  Finlav,  member  of  the  Academy  of  Sciences. 

Dr.  Raphael  Fleitas,  director  of  the  Military  Health  Park. 

Dr.  S.  Gallardo,  professor  of  clinical  medicine.  University  of  Havana. 

Dr.  J.  G.  Lebredo,  member  of  the  Academy  of  Sciences. 

Dr.  Antonio  Pardifias,  medical  director  of  military  hospital  at  Havana. 

Dr.  F.  F.  Rodriguez,  professor  of  anatomy,  University  of  Havana. 

Dr.  Casimiro  Roure,  staff  officer  of  the  governor -general. 

Dr.  V.  B.  Valdez,  member  of  the  Academy  of  Sciences. 

Dr.  Francisco  Zayas,  member  of  the  Academy  of  Sciences. 

The  following  gentlemen,  located,  as  are  those  above,  in  Havana  and  in  other  parts 
•f  Cuba,  also  rendered  important  services: 

Mr.  Antonio  Ariza,  city  architect Havana. 

Mr.  J.  Carbonell  y  Marti Havana. 

Don  Rafael  Cere'ro,  commandant  of  engineers Havana. 

Mr.  A.  Conde .* Havana. 

Mr.  A.  Gonzalez  y  Herrera,  city  architect Havana. 

Dr.  P.  Selsis , Havana. 

Mr.  A.  H.  Taylor,  civil  engineer Havana. 

Rev.  B.  V ifies,  director  of  the  observatory  of  the  College 

of  Belen Havana. 

The  editors  of  the  Anales  de  la  Academia  de  Ciencias 

Medicas,  &C Havana. 

The  editors  of  the  Cronica  Meclico-Quirtirgica Havana. 

The  editors  of  the  Gaceta  Mldica Havana* 

Dr.  J.  J.  Rabeiro Bahia  Honda. 

Dr.  P.  Imanes Baracoa. 

Mr.  A-  M.  Zamora,  United  States  consular  agent Baracoa. 

Dr.  F.R.  Olivera .Bojucal. 

Dr.  Pedro  Ron Bejucal. 

Mr.  J.  G.  Fuentes,  United  States  consular  agent Caibarien. 

Dr.  Antonio  Lonez Caibarien. 

Dr.  J.  A.  Pacetti Cardenas. 

Mr.  J.  H.  Washington,  United  States  consular  agent. .  .Cardenas. 

Dr.  Ramon  de  Mazarredo Cienfuegos. 

Dr.  W.  W.  Cross,  United  States  vice-consul Cienfhegos. 

Dr.  A.  R.  Campefia,  secretary  board  of  health Cuba,  or  Santiago  de  Cuba. 

Mr.  J.  Canizares,  secretary  civil  government Cuba,  or  Santiago  de  Cuba. 

Mr.  J.  C.  Landrean,  United  States  consul Cuba,  or  Santiago  de  Cuba. 

Dr.  Lucas  Gallerdo -, Gibara. 

Rev.  Francisco  Cleroh Guanabaooa. 

Dr.  A-  G.  Del  Valle Guanabaooa. 

Dr.  A.  W.  Reyes Guanabacoa. 

Mr.  W.  F.  Alison Guantanamo. 

Dr.  Joaquin  Boote Guantanamo. 

Board  of  health Gtiines. 

Board  of  health Manzanillo. 

Dr.  J.  A-  Beltran Marianao. 

Dr.  J.  R.  DeArmona Marianao. 

Dr.  JoslForns Marianao. 

Dr.  Enrique  Morado Marianao. 

Board  of  health Matanzas. 

Dr.  E.  A.  Calves Matanzas. 

Mr.  George  L.  Washington,  United  States  vice-consul.. Matanzas. 

Board  of  health Nuevitas. 

Mr.  J.  Sanchez,  United  States  consular  agent Nuevitas. 

Board  of  health Pinar  del  Rio. 

Board  of  health Remedios. 

Dr.  P.  De  Elizalde Remedios. 

Dr.  N.  De  laPefta Sagua  la  Grande. 

Board  of  health Sagua  la  Grande. 

Mr.  J.  F.  Swords,  United  States  consular  agent Sagua  la  Grande. 

Board  of  health San  Antonio. 
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Dr.  Cuervo  A Saucti  Spiritns. 

Dr.  Bofill San  Jose  de  Las 

Dr.  Cabrera San  Jose*  de  Las 

Dr.  Estebande  Navea Sail  Jose*  de  Las 

Board  of  health Santiago  de  Las  Vegas. 

Board  of  health Trinidad. 

Mr.  Q.  Fischer,  United  States  consular  agent Trinidad. 

Mr.  8.  R.  Ballcsta,  United  States  consular  agent Zaza. 

Attention  is  called  elsewhere  in  this  report  to  the  special  services  rendered  by  nu 
of  those  above  named.     But  there  were  some  who  rendered  such  zealous  service  I 
conferred  such  important  obligations  that  it  would  be  ungrateful  to  omit  solicit! 
thereto  the  special  attention  of  the  National  Board  of  Health.    The  consnl-genei 
Mr.  Hall,  and  Dr.  Burgess  were  indefatigable  in  intelligent  efforts  to  serve  their  count 
by  every  possible  aid  to  the  commission.    Mr.  Taylor,  also  a  citizen  of  the  Unil 
States,  conferred  invaluable  services,  not  even  hesitating  to  tax  heavily  his  ownp 
vate  purse.    Dr.  A.  G.  Del  Valle,  the  most  eminent  medical  statistician  in  Cuba,  <x 
ferred  numerous  favors,  and  contributed  to  this  report  the  most  reliable  statistic! 
contains.    Drs.  Caneda,  Pardinas.  Rodriguez,  and  Finlay,  of  the  Spanish  commissk 
bestowed  favors  whioh  it  is  fearea  can  never  be  repaid.     Dr.  Rodriguez,  an  alderm 
of  Havana,  presented  to  the  United  States,  through  the  commission,  and  in  behalf 
the  city  council,  a  magnificent  map  of  Cuba,  in  thirty-six  parts,  and  costing  soi 
^100.    The  Academy  of  Sciences,  which  honored  the  chairman  and  secretary  of  ti 
commission  by  appointing  them  honorary  members,  also  presented  to  the  United  Stat 
the  seventeen  volumes  orits  valuable  transactions.    The  edi  tors  of  the  Cronica  Meclic 

8nirnrgica  and  of  the  Gaceta  M6dica  also  presented  all  of  their  published  volume 
ol.  Rafael  Cerero  of  the  Spanish  army,  and  Father  Vines  of  the  meteorological  ol 
servatory  of  the  College  of  Belen,  extended  many  kindly  courtesies  and  contribute 
very  valuable  printed  documents.  Drs.  E.  A.  Calves,  R.  Mazarredo,  and  A.  W.  Reyt 
rendered  very  important  services,  and  doserve  from  the  National  Board  of  Health  tl 
highest  consideration.  The  Messrs.  Washington  and  Dr.  Cross,  in  the  consular  sen 
ice  of  the  United  States,  manifested  great  interest  in  the  objects  of  the  commissioi 
and  gave  to  it  every  possiblo  assistance.  It  is  feared  that  some  names,  which  eqnall 
deserve  mention,  have  been  unintentionally  omitted.  Any  such  fault  should  be  attril 
nted  to  the  difficulty  of  doing  justice  to  all,  when  the  number  is  so  great. 
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Smart's  Yellow  Fever  Epidemics  of  Bermuda,  1863. 
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CHAPTER   I. 

CUBA  AND  IT8  PORTS  OF  ENTRY. 

Cuba,  the  largest  of  the  more  than  one  thousand  islands  of  the  West  Indies,  is  situ- 
ated less  than  100  miles  from  the  most  southern  islands  of  Florida.  The  Tropic  of 
Cancer  lies  between  them.  Cuba  is  inclosed  between  the  parallels  of  north  latitude, 
19°  5CK  and  23°  10/,  and  between  the  parallels  of  longitude  west  of  Greenwich,  74°  V 
and  84°  57'.  Hence,  on  a  parallel  of  longitude,  the  distance  between  the  most 
northern  and  the  most  southern  part  of  the  island  is  about  230  miles,  and  the  length 
of  the  island,  on  a  parallel  of  latitude,  is  about  690  miles.  However,  this  island  is  so 
irregularly  curved  in  the  sea,  with  the  convexity  to  the  north,  that  its  average 
breadth  is  only  about  52  miles,  the  extremes  being  from  20  to  135  miles,  and  its 
greatest  length  from  east  to  west  is  nearly  800  miles.  Few  places  of  importance  are 
more  than  25  miles,  none  more  than  50  miles  from  the  sea-snore.  Together  with  its 
small  adjacent  and  dependent  islands,  Cuba  is  said  to  contain  47,278  square  miles, 
and  is  therefore  a  little  larger  than  the  State  of  New  York.*  Once  divided  into  a 
western  and  an  eastern  department,  aud  subsequently  into  a  western,  central,  and 
eastern  department,  it  was  in  1878  repartitioned  Into  six  provinces.  These,  from  west 

*  The  various  figures  given  above  can  be  accepted  as  approximations  to  absolute  accuracy,  sufficient 
for  the  purposes  of  this  report.  Among  a  haJf  dozen  or  more  authorities,  it  would  be  difficult  to  find 
any  two  of  them  who  record  exactly  the  same  figures. 
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to  east,  are  the  provinces  of  Pinar  del  Rio,  Habana,  Matanzas{  Santa  Clara,  Po 
Principe,  and  Cuba  or  Santiago  de  Cuba.  This  report  contains  information  inrej 
to  the  important  places  in  each  one  of  these  six  provinces. 

Cuba's  extensive  coast-line  of  about  2,200  miles,  although  in  great  measure  inac 
sible  because  of  shoals  and  reefs,  has  more  than  200  harbors.  Of  these  there  are,  on 
northern  coast,  eleven  rated  as  of  the  "  first  class,"  and  twenty-two  of  the  "see 
class,"  and  on  the  southern  coast  five  of  the  first  and  six  of  the  second  class.  Howe 
Cuba  has  only  fifteen  "ports  of  entry"  from  which  shipments  are  made  to  for* 
countries,  and  hence  only  these  fifteen  ports  are  of  any  interest  in  connection  with 
infection  of  vessels.  Eight  of  these  are  on  the  northern  and  seven  on  the  south 
coast. 

The  eight  northern  ports  of  entry,  passing  from  west  to  east,  are  Havana,  Matani 
Cardenas,  Sagua  la  Grande  or  Sagua,  Caibarien,  Nuevitas,  Gibara  or  Jibara,  and  B* 
coa,  which  last  was  the  first  settlement,  1512,  made  in  Cuba,  and  is  the  principal  p 
of  tne  fruit  trade.  The  seven  southern  ports  of  entry,  passing  from  east  to  west,  i 
Guantanamo,  Cuba  or  Santiago  de  Cuba,  Manxanillo,  Santa  Cruz,  Zaza  or  Tunas 
Zaza,  Trinidad,  and  Cienfuegos. 

The  following  table  illustrates  the  comparative  importance  of  the  fifteen  ports 
entry.  It  requires  the  following  explanations :  Since  nearly  one- third  of  the  on 
merce  between  Cuba  and  the  United  States  is  carried  on  by  foreign  vessels,  and  sin 
the  table  refers  solely  to  vessels  of  the  United  States,  only  about  two-thirds  of  the  tot 
trade  is  represented.  Further,  only  eleven  of  the  fifteen  ports  are  accurate 
reported,  because  the  necessary  official  information  was  not  procured  from  the  fin 
insignificant  ports  of  Guantanamo,  Gibara,  Zaza,  and  Santa  Cruz.  It  was  reports! 
as  to  the  last,  that  not  one  American  vessel  had  either  entered  or  cleared  from  i 
during  the  past  year : 

Table  No.  1. — Statement  of  the  number  of  American  vessels,  their  average  tonnage,  and  (h 
number  of  their  crews,  clearing  from  the  ports  of  Cuba,  for  ports  in  the  United  Mates,  dm 
ing  the  year  ending  December  31, 1878. 


[The  date  for  the  last  four  ports  are  the  probable,  but  not  the  officially  reported  Dumber.  This  table, 
as  also  Nos.  2  and  3,  have  been  compiled  from  reports  kindly  famished  by  the  United  States  consul 
general.] 


Ports  of  entry. 


1.  Havana 

2.  Matanzas 

8.  Cardenas 

4.  Cienfuegos 

5.  Sagua 

6.  Baracoa 

7.  Caibarien 

8.  Trinidad 

9.  Cuba , 

10.  Manzanillo 

11.  Nuevitas 

Total 

12.  Guantanamo,  about 

13.  Gibara,  about 

14.  Zaza,  about 

15.  Santa  Cruz,  about .. 

Sum  totals 


Number  of 
vessels. 


503 

818 

201 

152 

146 

180 

60 

28 

22 

9 

3 


1,657 

80 

8 

5 

0 


1,700 


Average  ton- 
nage of  the 
vessels. 


658.8 
898.5 
884.9 
427.8 
841.4 
118.7 
866.9 
841.5 
488.9 
27a  4 
827.8 


Total  num- 
ber of  the 


10,506 

2,616 

2,858 

1,581 

978 


514 

221 

177 

56 

21 


19,858 

209 

50 

80 

9 


20,188 


An  official  report  for  the  year  ending  June  30, 1878,  stated  that  the  number  of  foreign 
vessels  sailing  from  Cuba  to  the  United  States  was  744,  of  which  367  were  Spanish, 
288  were  British,  and  the  remaining  89  belonged  to  ten  other  nations.  It  thus  appears 
that  about  2,500  vessels  and  30,000  sailors  annually  sail  from  Cuba  to  the  United 
States,  and  that  not  less  than  13  nations  are  pecuniarily  interested  in  this  traffic. 

Since,  so  far  as  yellow  fever  is  concerned,  Havana  is  the  most  dangerously  infec- 
tious port  in  the  world,  the  following  facts  are  of  interest :  the  average  number  of 
vessels  which  annually  entered  the  port  of  Havana  during  the  ten  years  1870-79  was 
1,850 ;  *  of  these  817  were  American,  645  Spanish,  223  British,  and  the  remaining  165,  be- 

*In  addition  to  these,  thore  are,  of  course,  many  small  vessels  engaged  in  the  coast  or  domestic  trade. 
It  is  also  to  bo  noted  that  in  recent  years  vessels  to  Havana  have  increased  in  tonnage  rather  than  hi 
number. 
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longed  to  various  other  nations.  Although  about  800  American  vessels  enter  annually, 
yet  so  large  a  number  of  these  clear  for  foreign  ports,  that  the  number  which  clear 
directly  for  the  United  States  is  correctly  represented  in  the  above  table,  as  about  500 
only.  But,  in  addition  to  these  500  American  vessels  with  their  10,000  sailors,  passing 
annually  from  Havana  to  the  United  States,  the  number  of  foreign  vessels  and  crews 
probably  suffice  to  make  a  sum  total  of  700  vessels,  and  14,000  Bailors  who  every  year 
enter  the  United  States  from  this  constantly  infected  port.  Even  these  figures  fail  to 
represent  the  entire  danger,  for  it  appears  that  the  average  annual  number  of  passen- 
gers (including  those  "in  transit " ),  with  their  baggage,  has  been  4,755 during  the  ten 
years,  1870-,79. 

Although  preceding  facts  sufficiently  reply  not  only  to  the  question,  "what  are  the 
princpal  ports  of  Cuba? "  but  also  to  the  question  "  what  is  the  relative  importance  of 
these  ports,  and  the  amount  of  their  commercial  intercourse  with  the  United  States  Tw 
yet,  it  has  been  deemed  essential,  in  connection  with  present  or  future  quarantine  and 
other  sanitary  regulations,  to  investigate  three  other  subordinate  questions.  These 
are :  A.  What  is  the  amount  of  intercourse  between  each  port  of  the  United  States 
and  all  Cuban  ports,  as  also  between  each  American  and  each  Cuban  port?  B.  Dur- 
ing what  seasons  of  the  year  is  this  intercourse  greatest  and  least  f  C.  What  is  the 
value  of  this  intercourse  to  the  United  States? 

A.  What  is  the  amount  of  intercourse  between  the  ports  of  the  United  States  and 
the  ports  of  Cuba  f 

Tnis  question  is  answered  in  the  two  followingtables.  Of  these,  table  No.  2  is  com- 
piled from  data  furnished  by  the  United  States  Bureau  of  Statistics,  and  table  No.  3 
from  data  furnished  by  the  United  States  consul-general  at  Havana,  Mr.  H.  C.  Hall. 

Table  No.  2.  —Statement  of  the  total  number  of  vessels,  American  and  foreign,  which  entered 
each  of  the  various  27  ports  of  the  United  States  from  all  the  ports  of  Cuba  during  the  year 
ending  June  30,  1878,  and  the  year  ending  June  30,  1879. 


Ports  of  the  United  States. 


1.  New  York 

2.  Key  West,  Fla 

3.  Philadelphia 

4.  Boston  end Chariestown. 

5.  New  Orleans 

6.  Baltimore 

7.  Pensacola,  Fla 

8-  Charleston 

9.  Savannah 

10.  Pearl  River,  Miss 

11.  Mobile 

12.  Saloria,  Tex 

13.  Wilmington,  N.  C 

14.  Brunswick,  Ga 

15.  Saint  Mary's,  Ga 

16.  Fernandina,  Fla  

17.  Portland  and  Falmouth. 

18.  Galveston,  Tex 

19.  Teche,  La     

20.  Apalachicola,  Fla 

21.  Saint  Mark's,  Fla 

22.  Saint  John's,  Fla 

23.  Brazos,  Tex 

24.  Beaufort,  8.  C 

25.  Norfolk  and  Portsmouth 

26.  Stonington,  Conn....... 

27.  Bangor,  Me 

Totals 


1878. 


American. 


701 
284 

167 

118 

28 

65 

40 

18 

7 

28 

17 

81 

2 

7 

0 

4 

0 

8 

10 

4 

4 

2 

1 

1 

0 

1 

0 


1,492 


Foreign. 


209 

81 

27 

52 

100 

51 

52 

63 

48 

17 

17 

0 

22 

13 

16 

10 

4 

9 

0 

1 

0 

1 

0 

0 

1 

0 
0 


744 


Total 


910 

265 

194 

165 

128 

116 

92 

76 

55 

45 

34 

81 

24 

20 

16 

14 

18 

12 

10 

5 

4 

8 

1 

1 

1 

1 

0 


1879. 


2,236 


American. 

Foreign. 

823 

283 

294 

20 

293 

67 

240 

76 

37 

46 

56 

52 

27 

24 

8 

54 

2 

42 

21 

6 

11 

5 

83 

0 

8 

10 

1 

4 

0 

5 

2 

1 

16 

10 

5 

7 

5 

0 

0 

2 

1 

0 

0 

0 

2 

0 

0 

1 

0 

2 

0 

0 

1 

0 

1,881 

717 

Total. 


Average 
tonnage. 


1,106 

814 

860 

816 

88 

108 

51 

62 

44 

27 

16 

83 

18 

5 

5 

8 

26 

12 

5 

2 

1 

0 

2 

1 

2 

0 

1 


2,598 


514 
181 
850 
856 
621 
78f 
865 
391 
460 
178 
263 

1,063 
303 
349 
260 
294 
258 
511 

1,046 
501 
228 


177 

888 

1,194 


179 


This  table  demonstrates,  among  other  facts  of  interest,  that  of  all  vessels  sailing 
from  Cuba  to  the  United  States  more  than  two-fifths  of  them  enter  the  port  of  New 
York,  that  less  than  two-fifths  enter  the  five  succeeding  ports,  and  that  less  than  one- 
fifth  enter  the  eighteen  southern  ports  (New  Orleans  included)  south  of  Norfolk,  Va. 
Excluding  New  Orleans,  there  are  only  300  to  400  vessels  from  Cuba  which  enter 
annually  all  the  other  ports  considered  specially  liable  to  yellow  fever  because  of  their 
geographical  position. 

Although  Spain,  the  mother  country,  imposes  from  May  1  to  October  1  severe  quar- 
antine restrictions  on  vessels  from  all  Cuban  ports,  whether  with  or  without  clean 
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bills  of  hoalth  (we  chap.  XX),  vet  these  ports  are  not  all  equally  prone  to  infect 
■hipping  in  their  harbor* ;  and  Teasels'  which  do  become  infected  are  not  danga 
In  equaTdogree  to  all  the  ports  of  tho  United  States.  Hence  it  is  of  oonaeqnew 
determine  the  comparative  amount  of  intercourse  from  each  Cuban  port  to  each  ] 
In  the  United  States.  The  desired  facts  as  to  foreign  aa  well  aa  to  American  va 
were  not  procured ;  bnt  the  following  data  as  to  American  vessels  alone,  and  for 
year  ending  December  31,  instead  of  Jnno  30,  1678,  aa  in  table  No.  8,  furnish  facts 
Bcient  for  a  satisfactory  estimate.  Bince  the  data  are  derived  from  the  same  son 
which  in pp lied  the  materials  of  table  No.  1,  they  are  defective  to  the  same  slight 
lent,  and  for  the  same  reasons,  which  were  stated  when  introducing  said  table. 


PortsortlwtJiiLtcilStiitm 
cbrortsl  In  ]S7»  l.y  v.-. 
Bel*   clefrnE   lYnm   h-n 
■pi-ciflcd  Cuban  ports. 
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While  this  table  correctly  represents  the  comparative  intercourse  from  the  specified 
Cuban  ports  to  the  ports  of  the  United  States,  it  must  not  bo  forgotten  that  it  inade- 
quately represents  the  absolute  amount  of  said  intercourse,  because  it  fails  not  only  to 
report  about  forty  vessels  which  sail  annually  from  four  omitted  ports,  but  also  to 
report  the  seven  hundred  hi  eight  hundred /orw  .711  vessels  which  also  sail  to  the  United 


le  of  these  ports  when  infected ;  for  a  number  of  vessels  sail  from  each  of  the 
chief  and  most  dangerous  ports  coastwise,  and  are  reported  in  the  table  as  sailing  from 
their  last  port  of  departure,  perhaps  an  uninfected  one,  without  reference  to  the  fact 
that  they  had  previously  been  at  a  dangerously  infected  port.  Bone  idea  of  the  number 
of  such  risks  may  be  derived  from  the  following  facts:  From  that  most  dangerous 
port,  Havana,  there  sailed  in  1878,  directly  to  the  United  States,  five  hundred  and  three 
American  vessels,  as  is  correctly  stated  iu  tho  table,  but  iu  addition  to  this  number 
them  were  one  hundred  and  seventy* six  other  vessels  which  sailed,  coastwise  from 
Havana;  that  is,  to  some  other  Cuban  port.  And  these  one  hundred  and  seventy-six 
vessels  are  reported  as  cleared  from  Iheir  final  port  of  departure,  and  not  from  Havana- 
Medical  records  ore  full  of  instances  where  vessels,  sailing  from  some  other  Cuban 
But,  had  become  infected  really  at  Havana.  During  the  year  1879  two  vessels  at 
alauzas  were  reported  to  have  become  infected  at  Havana,  and  one  vessel  entering 
Philadelphia  from  Sagua  is  reported  to  have  become  infected  at  Hatanzas. 

B.  During  what  seasons  of  the  year  It  tho  intercourse  from  Cuban  ports  tothe  United 
Btntes  greotest  and  least! 
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Of  the  1,648  American  vessels  which  Balled  from  the  eleven  porta  of  Cuba  during 
Mm  year  ending  December  31,  1878,  the  number  which  sailed  during  each  of  the  four 
•jnscters  of  the  year  ra  as  follows : 
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Dnring  the  year  1877  the  corresponding  figures  were  as  follows :  Of  1,460  American 
vessels,  415  sailed  during  the  first  Quarter,  550  during  the  second  quarter,  285  during 
the  third,  and  230  during  the  fourth  quarter.  It  thus  appears  that  a  larger  number 
of  veasels  sail  from  Cuba  to  the  United  Slates  during  the  six  mouths,  April  to  Octo- 
ber, than  during  the  six  mouths  from  October  to  April.  It  deserves  notice  that  the 
largest  amount  of  intercourse  with  Cuba  occurs  during  the  second  quarter  of  the  year, 
lint  that  positive  information  was  received  that  this  excess  occurred'  more  especially 
dnring  the  months  of  April  and  Hay,  and  not  usually  iu  June.  Bince  the  four  months, 
June,  July,  August,  and  September,  are  especially  to  be  feared,  and  since  it  is  dnring 
this  period  that  the  greatest  conflict  occurs  between  sanitary  and  commercial  inter- 
ests, it  was  deemed  important  to  determine  what  proportion  of  our  trade  was  carried 
on  dnring  these  months.  It  is  regretted  that  the  desired  data  were  not  obtained  ex- 
cept for  the  porta  of  Matanzas  and  Cardenas,  but  do  reason  is  known  why  the  facts 
as  to  these  two  should  not  correctly  indicate  the  facta  as  to  the  other  ports.  The 
(acts  as  to  Matanzas  and  Cardenas  are  as  follows : 

Table  No.  5. — Statement,  for  Jive  years,  of  He  sninter  of  vaielt  of  all  valionalitiei  which 
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Thus  it  is  seen  that  considerably  leas  than  one-fourth  of  all  the  vessels  which  sail 
to  the  United  States  from  Matanzas  and  Cardenas  habitually  sail  during  the  four 
months,  June  to  September. 

C.  What  is  the  value  to  the  United  States  of  the  Intercourse  with  the  porta  of 
Cuba!  *^ 

The  day  may  some  when  the  people  of  the  United  States  will  demand  whether  their 
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welfare  would  not  be  best  promoted  by  suspension  of  intercourse  with  Cuba  dm 
certain  months  of  the  year ;  the  day  has  come  when  this  intercourse  is  m noli  reatrirt 
and  the  day  is  always  at  hand  when  an  intelligent  people  should  be  irurimctai 
what  extent  their  pecuniary  aa  well  aa  their  sanitary  progress  la  Involved  in  M 
legislative  measnie.  Commercial  Interests  are  so  mnch  prized,  sanitary  interna 
ill-appreciated,  that  vague  and  absurdly  exaggerated  statements  of  the  valne  of 
Cuban  trade  find  credence. 

In  January,  1879,  an  intelligent  but  interested  witness  testified  before  a  commit 
of  distinguished  Congressmen  and  of  medical  experts  engaged  in  the  investigatka 
the  yellow-fever  epidemic  of  1878,  that  the  sanitary  restrictions  on  the  trade  of  R 
Orleans  with  the  West  Indies  bod  during  this  one  year  injured  that  city  to  the  exta 
of  about  one  hundred  millions  of  dollars.  It  is  instructive  that  this  evidence  past 
unquestioned  in  spite  of  the  fact  that  the  total  annual  exports  of  Cuba  to  all  mttit 
has  rarely,  if  over,  exceeded  that  sum.  The  total  exports  of  Cuba  in  1878  were  oa 
970,881, 65'j,  and  of  this  sum  there  were  (545,605,278  of  saochariue  products,  si 
il3.-J13.G90  of  tobacco. 

The  following  table  teaches  what  very  large  proportion  of  the  products  of  Cuba 
purchased  by  the  United  States,  what  very  small  proportion  of  American  products 
■old  to  Cuba,  what  cities  and  towns  are  specially  interested  in  these  purr  hairs  al 
•ales,  and  to  what  extent  they  axe  thus  interested  : 

Table  No.  6.—  Value  of  the  imports  from  and  of  the  exports  to  Cuba  for  the  two  final  yea 
ending  June  30,  1878  and  1879,  compiled  from  the  data  of  the  United  State*  Bureau  t 
Statistic*. 
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When  it  is  remembered,  that  the  epidemic  of  yellow  fever  in  1878  has  been  estima- 
ted to  have  inflicted  on  three  Southern  States  some  $100,000,000,  and  that  statements 
axe  credited  by  many  to  the  effect  that  quarantine  restrictions,  during  only  a  few 
months  of  the  year,  inflict  enormous  loss  on  the  commercial  interests  of  certain  places, 
it  becomes  a  very  notable  fact  that  the  total  value  of  all  exports  and  imports  exchanged 
between  all  Cuban  ports  on  the  one  hand,  and  all  of  the  seventeen  places  in  the 
above  list,  south  of  Richmond,  Va.,  on  the  other  hand,  was  only  $4,369,237  in  1878,  and 
$3,728,875  in  1879. 

The  above  table  illustrates  the  fact,  proved  by  similar  statistics  for  preceding  years, 
that  the  total  value  of  all  products  annually  purchased  from  and  sola  to  Cuba  is  less 
than  $80,000,000.  Of  course,  the  profits  derived  from  the  interchange  of  commodities 
are  likely  to  be  very  much  less  than  the  total  value  of  said  commodities,  and  any 
loss  inflicted  by  restrictions  on  this  interchange  is  a  loss  of  part  of  the  profits  derived 
from  the  interchange,  and  not  a  loss  of  the  commodities: 

So  many  intricate  problems  enter  into  the  calculation  of  the  profits  derived  from 
commerce  that  even  commercial  experts  would  find  it  difficult  to  estimate  the  value 
to  this  country  of  its  trade  with  Cuba,  and  still  more  difficult  to  estimate  the  much 
smaller  profits  which  would  be  lost  to  the  United  States,  by  a  suspension  of  or  by 
restrictions  on  this  trade  during  a-  few  months  of  each  year. 

None  the  less,  the  facts  given  seem  to  justify  the  following  conclusions :  The  United 
States  is  an  indispensable  market  to  Cuba;  suspension  of  intercourse  during  a  few 
months  would  tend  to  force  the  Cuban  trade  into  the  remaining  months  of  the  year 
rather  than  to  seriously  diminish  this  trade;  the  chief  injury  to  the  interests  of  the 
United  States  would  fall  upon  the  shipping  and  sailors  temporarily  deprived  of  occu- 
pation :  and,  finally,  present  sanitary  restrictions  on  this  trade  certainly  do  not  cause 
to  the  United  States  the  great  pecuniary  loss  which  the  people  are  incessantly  taught 
is  thereby  inflicted. 


CHAPTER  II. 

"THE  ACTUAL  SANITARY  CONDITION  OF  THE  PRINCIPAL  PORTS  IN  CUBA." 

The  actual  sanitary  condition  of  every  place  is  best  tested  by  its  annual  death  rate, 
which  necessitates  for  its  calculation  the  number  of  the  population  and  the  number 
of  the  deaths  which  occur  every  year  in  this  population.  In  Cuba  it  is  unusually  diffi- 
cult to  procure  these  data.  The  last  trustworthy  official  census  published  was  for  the 
year  19t>2  (sometimes  designated  the  census  of  1861,  also  of  1863),  and  a  copy  of  this 
was  procured  with  considerable  difficulty,  aud  not  until  a  short  time  before  the  com- 
mission's departure  from  Havana.  The  more  recent  census  of  1877  has  not  yet  been 
published,  and  much  delay  and  difficulty  were  encountered  in  obtaining  from  official 
sources  a  few  insufficient,  and,  at  times,  discrepant  data  in  manuscript  from  this  cen- 
sus. So  much  care  is  required  in  handling  these  data  of  population  that  errors  are 
constantly  committed  by  nearly  all  who  treat  the  subject.  Two  frequent  sources  of 
error  will  be  alluded  to.  One  is  due  to  such  a  fact  as  that  there  is  a  district  of  Ma- 
tanzas, in  the  city  of  Mat  an  z  as,  in  the  municipality  of  Matanzas,  in  the  jurisdiction  of 
Matanzas,  in  the  province  of  Matanzas,  and  some  who  state  the  population  of  Matanzas 
mean  one  of  these  political  divisions,  while  others  mean  another,  and  there  is  frequent 
omission  to  designate  which  division  is  meant.  Another  error  is  due  to  the  failure, 
often  unavoidable,  to  keep  the  civil  apart  from  the  military  population. 

Still  greater  difficulties  are  encountered  in  determining  the  number  of  deaths  which 
exactly  correspond  to  any  given  population.  The  statistician  is  perplexed,  not  only 
by  the  confused  mode  of  reporting  dead  civilians  and  soldiers  variably  intermingled, 
but  also  by  the  prevailing  Cuban  custom  of  reporting  deaths  by  church  parishes, 
which  do  not  correspond  with  the  political  divisions  in  the  census  of  the  population. 
This  Cuban  habit  of  thus  living  politically  and  dying  religiously  is  most  vexations  to 
the  statistician,  if  not  to  the  moralist ;  and  when  considered  in  connection  with  other 
confusing  perplexities,  all  recorded  in  the  Spanish  language,  some  idea  may  be  formed 
of  the  care  ana  labor  required  of  one  not  conversant  with  this  fanguage  to  avoid  being 
led  astray. 

The  following  death  rates,  all  of  which,  as  specified  in  this  report,  cite  the  number 
of  deaths  in  every  thousand  of  the  population,  have  been  compiled  with  great  care  from 
official  reports.  The  sources  of  these,  and  the  data  from  which  the  estimates  arc  made, 
are  detailed  at  sufficient  length  in  the  subsequent  special  reports  of  each  place.  To 
these  the  reader,  who  may  desire  further  information,  is  referred.  The  death  rates  are 
for  the  civil  population  alone,  and  the  data  as  to  whites  include  Asiatics  or  Chinese, 
since  Cuban  statistics  seldom  permit  the  separation  of  these  two  races.  Chinese  coo- 
lies were  first  introduced  in  1847;  none  have  been  introduced  since  1874,  and  the  total 
number  in  1877  was  47,126. 
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The  official  instructions  called  for  the  sanitary  condition  of  "  the  principal  porta*  < 
Cuba,  and  in  the  following  table  the  death  rates  are  specified  for  twelve  of  the  DA* 
total  ports  of  entry.    Bat  farther  light  was  thrown  on  the  subject  by  including  in  t 
table  the  death  rates  of  seven  of  the  chief  inland  towns,  and  of  tho  whole  ialandi 
Cuba.    Dr.  Melero  (p.  294,  v.  15, 1878,  Anales)  estimates  the  death  rates  of  the  islai 
of  Cuba,  for  the  three  years  of  the  most  reliable  published  censuses,  as  follows:  86  m 
1,000  population  in  1827,  24  in  1846,  and  32  in  1802.    Dr.  Chas.  Fiulay  (p.  287  ibid)m 
tunates  the  death  rate  of  the  same  for  1862  as  24.2.    With  these  estimates  my  owi 
derived  from  the  data  published  in  the  censuses,  and  also  in  a  subsequent  chapter  4 
this  report,  do  not,  as  will  be  seen,  precisely  coincide. 

Where  several  years  are  united,  for  instance,  1861-2-3,  it  is  thus  indicated  that  tb 
corresponding  death  rates  are  for  the  annual  average  deaths  of  these  three  yean 
whereby  a  better  approximation  to  the  habitual  death  rate  is  obtained. 

Table  No.  7.— Death  rates  of  Cuba,  of  twelve  principal  ports  of  Cuba,  and  of  seven  infest 

towns. 
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1876-7-8 
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*Regla  is  sanitarfly  though  not  politically,  a  part  of  Havana. 


The  above  table,  compiled  from  data  furnished  by  Cuban  officials,  teaches  a  number 
of  interesting  facts.  It  clearly  proves  that ' '  the  actual  sanitary  condition  of  the  prin- 
cipal ports  of  Cuba"  is  very  unfavorable,  since,  in  recent  years,  their  death-rates  nave 
ranged  from  31.9  to  66.7.  It  also  proves  that  the  sanitary  condition  of  the  inland 
towns  is  very  little,  if  at  all,  better  than  that  of  the  sea-ports.  The  high  death-rates 
of  Gnanabacoa,  and  of  Marianao  are  especially  notable,  because  these  suburban  towns, 
within  three  and  six  miles  of  Havana,  are  summer  resorts,  and  enjoy,  especially  Mari- 
anao, a  high  repute  for  salubrity.  Taking  a  general  view  of  the  death-rates  for  the 
total  population  of  all  the  twenty  towns  in  the  above  list. — towns  selected,  solely  be- 
cause the  only  ones  which  furnished  reliable  official  reports,  though  many  others  were 
solicited,  it  will  be  found  that  twenty-six  death-rates  are  given ;  tnat  these  range  from 
523.5  to  66.7,  and  that,  while  only  eight  of  tho  26  are  under  35,  twelve  of  them  are  50 
These  facts,  together  with  the  well-known  difficulty  of  procuring  full  re- 
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ports  of  all  deaths  in  any  country,  especially  among  its  rural  population,  impair 
greatly  one's  confidence  in  the  death-rates  given  in  the  table  for  the  whole  island  of 
Cuba ;  this  probably  exceeds  the  estimated  23.6.  It  deserves  special  attention  that 
the  high  death-rates  in  many  Cuban  cities  and  towns  are  not  dependent  on  yellow 
fever  mortality;  for,  in  most  of  these,  as  in  Reg] a,  Guanabacoa,  Marianao,  &c,  the 
number  of  unacclimated  inhabitants  is  so  few  that  if  all  the  certified  deaths  by 
yellow  fever  were  deducted  from  the  total  aunual  deaths  there  would  be  only  a  frac- 
tional reduction  of  their  death-rates.  That  the  high  death-rates  are  independent  of 
deaths  by  yellow  fever  is  also  conclusively  proved  by  the  excessive  mortality  of  the 
negro  race,  or  "  colored."  The  table  records  twenty-five  colored  death-rates,  and  of  these 
there  are  only  three  which  are  less  than  the  corresponding  death-rates  for  the  whites. 
Other  researches  confirmed  the  lesson  thus  taught,  viz,  that  in  Cuba,  as  in  the  other 
Antilles  and  generally  throughout  America,  the  death-rate  of  the  negro  race  is  habit- 
ually higher  than  of  the  white  race,  and  that  exceptions  to  this  rule  are  due  to  some 
such  temporary  cause  as  the  occurrence  of  a  severe  epidemic  of  yellow  fever. 

The  actual  sanitary  condition  of  any  place  can  be  also  well  illustrated  bv  the  rela- 
tive proportion  of  births  to  deaths.  Vital  statisticians  of  Cuba  and  of  the  French 
Antilles  Lave  asserted  that  these  islands,  because  of  the  preponderance  of  deaths  over 
births,  would  Income  depopulated  were  it  not  for  the  constant  accession  of  foreign 
immigrants.  Though  reports  of  births  wero  solicited,  none  were  obtained  except  for 
Cardenas,  Cienfuegos,  Havana,  Marianao,  and  Matanzas;  and  these  data  will  be  found 
recorded  in  the  special  report  of  each  of  these  places.  In  all  five  of  said  places,  Car- 
denas excepted,  the  total  annual  deaths  considerably  exceeded  the  total  annual  births, 
and  even  in  Cardenas,  where  was  reported  a  very  slight  excess  of  births,  this  excess 
occurred  in  the  colored,  but  not  in  the  white,  births. 

Preceding  facts  amply  suffice  to  prove  what  is  the  actual  sanitary  condition  not 
only  of  the  principal  ports,  but  also  of  the  principal  inland  towns  (Puerto  Principe 
excepted*)  of  Cuba.  But  science  demands  more  than  bare  proofs  of  the  insanitary 
condition  of  a  place,  and,  in  addition  to  efforts  to  determine  uie  causes  thereof,  much 
labor  was  expended  in  collecting  facte  to  show  what  diseases  chiefly  contributed  to 
the  great  mortality. 

The  statistics  of  deaths  by  diseases  are  unusually  defective  in  Cuba.  None  could 
be  obtained  except  for  a  few  hospitals,  and  for  the  towns  of  Matanzas,  Havana,  Regla, 
and  Guanabacoa.  All  of  these  are  elsewhere  published  in  all  their  details.  The  only 
statistical  reports,  reliable  and  answering  the  present  purpose,  are  by  Dr.  A.  G. 
Del  Valle  for  Havana,  Regla,  and  Guanabacoa.  The  following  table  records  the 
fatality  by  the  diseases  which  cause  seven-tenths  of  all  the  annual  deaths  in  these  three 
places.  To  comprehend  certain  contrasts  in  the  fables  it  is  necessary  to  understand 
certain  differences  in  the  conditions  of  these  towns.  Havana  has,  and  the  other  two 
have  not,  a  large  military  and  a  large  unacclimated  population,  and  therefore  a  large 
excess  of  adults,  especially  males ;  Regla  is  much  exposed  to  malaria :  and  Guanabacoa 
has  the  smallest  unacclimated  population,  and  being  located  on  the  summit  of  the 
hill,  130  to  160  feet  high,  is  least  exposed  to  malarial  poison.  The  total  annual  deaths 
in  Havana  are  about  10,000,  in  Regla  about  500,  and  in  Guanabacoa  about  900. 

Table  No.  8. — Diseases  causing  about  seven-tenths  of  the  annual  deaths  in  Havana,  Regla, 

and  Guanabacoa, 


Diseases. 


1.  Phthisis,  about 

2.  Diarrhea,  dysentery,  and  cholera  infantum,  about 

8.  Yellow  fever,  about 

4.  Other  fevers,  oMeny  malarial,  about 

ft.  8mall-pox,  about 

6.  Triamua  nascent.,  about 

7.  Meningitis,  about 

8.  Pneumonia,  about 

9.  Hepatic  diseases,  about 

Total 


Regla. 


i  Guanaba- 
coa. 


100 

225 

33 

105 

20 

7 

35 

35 

75 

75 

25 

60 

15 

50 

17 

45 

25 

33 

345 


635 


This  table  probably  represents  correctly  the  relative  fatality  of  the  chief  diseases 
throughout  the  Island,  and  abounds  in  instructive  suggestions,  and  in  unsolved  prob- 
lems. The  frightful  mortality  by  phthisis  is  especially  noteworthy.  In  every  one  of 
the  past  eight  years,  1872-79,  the  only  years  for  which  the  dates  are  reported,  the  an- 
nual deaths  in  Havana  by  consumption  has  even  exceeded  the  deaths  by  yellow  fever; 

*  Unfortunately  no  report*  could  be  obtained  of  this  the  largest  inland  town  in  Cuba. 
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and  yet,  though  phthisis  is  bo  destructive  to  the  residents  of  Havana  and  Cuba,  thai 
p]  aces  are  still  visited  by  the  afflicted  from  abroad.  Throughout  the  Antilles,  whereva 
mortality  statistics  have  been  collected,  phthisis  has  always  been  found  in  the  front  nak 
No  fact  bettor  proves  the  prevalence  of  insanitary  evils ;  for  the  dependence  of  phthUi 
on  these,  and  especially  when  associated  with  subsoil  moisture,  has  been  well  estab- 
lished. However,  it  deserves  attention  that  the  proportionate  mortality  by  phthisis 
in  the  three  places  designated  in  the  above  table  is  greatest  in  Guanabacoa,  whisk 
has  the  highest  altitude,  and  presumably  the  least  subsoil  moisture. 

Malarial  poison  probably  inflicts  more  injury  on  health  and  life  in  Cuba  than  phthisia 
or  yellow  fever,  or  any  other  single  cause.  The  number  of  reported  deaths  by  malarial 
fevers  always  represents  most  inadequately  the  widespread  and  destructive  influenced 
swamp  poison,  which,  ever  present,  never  inactive,  inflicts  far  more  injury  by  stealthily 
undermining  and  gradually  destroying  health  than  by  sudden  and  fatal  attaoks, ' 
The  extent  of  its  influence  is  much  better  tested  by  the  number  of  persons  it  attaoks 
than  by  the  number  it  directly  kills.  In  one  of  the  private  infirmaries  of  Havana 
there  was,  in  1878,  about  one-third  of  nearly  three  thousand  admissions  due  to  this  one 
poison  alone.  In  Matanzas,  Cardenas,  and  Cienfuegos  there  is  even  more  swamp  poison, 
than  in  Havana.  At  every  place  visited  the  physicians  testified  that  from  one-third 
to  three-fourths  of  all  cases  of  sickness  were  due  directly  and  solely  to  malarial  poison, 
while  it  complicated  almost  every  case  of  all  other  diseases.  One  physician  of  great 
experience  and  distinction  asserted  that  nothing  more  was  needed  to  practice  medicine 
successfully  and  prosperously  in  Cuba  than  to  administer  quinine  with  discretion. 

In  view  of  the  grossly  insanitary  conditions  which  favor  the  great  prevalence  of 
phthisis,  of  small-pox,  of  yellow  and  malarial  fevers,  it  is  remarkable  that  measles, 
scarlet  fever,  diphtheria,  and  typhoid  fever  should  play  such  an  insignificant  role  in 
the  mortality  records.  During  the  nine  years  1871-79,  the  deaths  in  Havana,  whioh 
fairly  illustrate  the  other  places,  ranged  as  follows:  measles,  0  to  28;  scarlet  fever, 
1  to  6;  diptheria,  23  to  61 ;  and  typhoid  fever,  as  oeriified  but  probably  not  as  actually 
occurred,  from  144  to  211.  Diptheria  has  occasionally  prevailed  severely ;  Dr.  Maz- 
zaredo  of  Cienfuegos  testified  most  positively  that  it  had  never  appeared  in  this  place 
until  after  its  appearance  in  Havana,  and  until  after  the  establishment  of  frequent 
and  rapid  intercourse  between  these  two  places.  If  typhoid  fever  be  a  "filth  disease,"  , 
it  is  inexplicable  why  it  does  not  commit  infinitely  greater  destruction  in  Havana 
and  throughout  Cuba. 

The  proximity  of  sleeping  apartments  to  stables  causes  farcy  to  be  a  not  un frequent 
disease  in  Cuba,  and  in  Havana  there  are  about  ten  lives  annually  sacrificed  in  this 
way.  Leprosy  prevails  in  Cuba,  as  iu  the  other  Antilles,  showing  a  marked  preference 
first  for  Asiatics,  next  for  negroes,  and  last  for  white  Creoles,  seldom  attacking  Eu- 
ropeans. Cuba  has  two,  perhaps  three  hospitals  for  lepers ;  the  hospital  in  Havana 
has  about  100  leprous  inmates,  one-half  of  whom  are  Chinese.  Beriberi,  whioh  is  re- 
ported never  to  have  been  known  in  Cuba,  until  after  the  first  arrival  of  Chinese  in 
1847,  often  proves  very  destructive  on  plantations  to  Chinese  and  negro  laborers.  Ad- 
ditional facts  are  reported,  in  a  subsequent  chapter,  in  respect  to  leprosy  and  beriberi. 


CHAPTER  III. 

THE  "SO-CALLED"  ENDEMICITY  OF  YELLOW  FEVER  IN  HAVANA  AND 

CUBA. 

Endemic  and  epidemic  are  words  used  by  even  the  best  writers  in  a  vague  and,  at 
times,  contradictory  sense,  so  that,  whoever  would  not  be  misunderstood  is  forced  to 
explain  the  significance  he  proposes  to  attach  to  them.  Endemic  is  derived  from  two 
Greek  words,  which  signify  "in"  "a  district"  or  a  locality;  and  an  endemic  disease 
really  meaus  nothing  more,  according  to  its  derivation  and  to  the  best  authorities,  than 
a  disease  which  "  belongs  to  a  particular  district,"  and  to  which,  therefore,  its  "  in- 
habitants are  peculiarly  subject.  However,  in  times  not  very  remote,  such  fables  as 
the  spontaneous  generation  of  countless  maggots  localized  in  the  carcass  of  a  dead 
lion  easily  secured  credence,  and  it  would  be  difficult  to  mention  any  disease  to  which 
physicians  have  not  concurred  in  assigning,  in  comparatively  modern  times,  a  spon- 
taneous local  origin.  Hence,  it  occurred  that  the  word  endemic  was  formerly  much 
abused  by  using  it  to  designate  a  disease  which  was  not  only  known  to  prevail  habit- 
ually in  some  special  locality,  but  was  also  supposed  to  originate  there.  Modern  research 
has  conclusively  proved,  not  only  that  very  many  diseases,  once  supposed  to  have,  did 
not  have  a  local  origin,  auy  more  than  had  man  himself,  the  victim  of  these  diseases ;  but 
also  that  the  local  causes,  supposed  to  originate,  were  in  reality  nothing  more  than  the 
causes  which  favored  the  propagation  of  these  diseases.  Hence,  by  the  best  modern 
authorities,  the  adjective  endemic  is  used  to  designate  a  disease  which  habitually 
prevails  in  a  given  locality,  without  regard  to  its  supposed  origin,  or  to  any  other 
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theory.  Accordingly,  French  and  Spanish  physicians  in  the  West  Indies  have  long 
been  in  the  habit  of  designating  yellow  fever,  as  it  occurs  in  some  of  the  Antilles,  as 
an  "  endemic "  disease.  This  is  so  universal  in  Cuba  that  yellow  fever  is  often  re- 
ferred to  there  as  "  the  endemic/'  and  this  is  done  as  freely  by  those  who  do  not,  as  by 
those  who  do.  advocate  its  local  origin,  for  no  other  idea  is  intended  to  be  conveyed 
than  that  yellow  fever  habitually  prevails  in  the  special  locality  which  may  be  desig- 
nated. Refusing  to  abuse  the  word  by  forcing  it  -to  bear  the  burthen  of  any  theory, 
I  shall  use  it  to  indicate  "  the  prevalence  in  a  locality  "  of  a  disease,  and  shall  mean 
by  this  the  habitual  annual  prevalence,  even  though  this  prevalence  may  not  charac- 
terize every  month  in  the  year,  and  may  occasionally  disappear  during  an  entire  year. 
Used  in  this  sense,  the  facts  recorded  in  this  report  sufficiently  indicate  to  what  extent 
yellow  fever  is  endemic  or  prevalent  in  Havana,  and  elsewhere  in  Cuba.* 

The  official  instructions  of  the  National  Board  of  Health  directed  the  commission 
*  'to  obtain  as  much  information  as  possible  with  regard  to  the  so-called  endemicity 
of  yellow  fever  in  Cuba."  This  required  investigations  to  determine  the  length  of 
time  daring  which  yellow  fever  had  prevailed  in  Cuba,  the  places  where  it  prevailed, 
and  the  extent  of  its  prevalence  in  each  place.  On  these  topics  much  information, 
and  all  which  it  was  possible  to  collect,  was  procured,  and  is  recorded  at  length  else- 
where in  this  report ;  nence,  only  a  brief  summary  of  these  lengthy  details  will  now 
be  given. 

BISTORT  OP  THE  PREVALENCE  OP  YELLOW  FEVER  IN  CUBA. 

There  was  very  certainly  no  habitual  prevalence  of  yellow  fever  in  Cuba  until  the  year 
1761,  when  it  is  alleged  to  have  made  its  first  appearance  in  Havana.  To  properly 
appreciate  this  fact,  it  is  indispensable  that  it  should  be  associated  with  some  facts 
relative  to  the  general  history  of  yellow  fever  prior  to  this  time;  and  such  a  history 
is  divisible,  conveniently  for  present  purposes,  into  two  periods,  the  first  from  the 
first  European  settlement  in  America,  at  San  Domingo,  in  1492,  to  about  1635,  and  the 
second  from  1635  to  1762. 

Those  familiar  with  the  history  of  general  literature,  and  especially  of  medical  sci- 
ence from  1492  to  the  present  day,  need  not  be  reminded  through  what  an  abyss  of 
illiteracy,  quackery,  and  medical  ignorance  civilized  nations  have  slowly  progressed 
to  the  present  day ;  and  that  only  in  recent  times  have  there  been  ample  means  to 
publish,  and  any  considerable  number  of  medical  men  competent  to  observe  and  record 
what  was  worthy  of  publication.  Flence,  it  is  not  surprising  that,  though  the  records 
of  yellow  fever  are  very  abundant  in  modern  times,  these  records  become  less  and  less 
satisfactory,  until,  as  we  pass  backwards,  an  epoch  is  reached  such  as  that  from  1492 
to  1635,  of  vague  allusions  to  "  pests,"  and  inconclusive  descriptions  of  any  particular 
disease.  This  epoch  might  be  termed  the  traditional  era  of  yellow  fever,  and  the  period 
since  1635  the  historical  era. 

1492  to  1635. — There  is  reason  to  suspect  that  the  Spaniards  in  San  Domingo  suffered 
with  yellow  fever  during  the  very  first  year,  1493,  they  passed  on  this  island.  It  is 
more  certain  that  they  did  suffer  in  1494,  the  year  which  is  usually  given  as  the  first 
when  man  was  attacked  by  this  disease.  As  a  matter  of  fact,  1494  is  simply  the  first 
year  in  respect  to  which  we  now  have  fairly  credible  published  evidence  of  the  first 
appearance  of  yellow  fever  among  men  who  knew  how  to  write  and  to  print.  This 
falls  far  short  of  proof  that  mankind  never  suffered  with  yellow  fever  until  1494 ;  and, 
in  truth,  we  have  no  more  reason  to  credit  this  assigned  first  appearance  than  to  credit 
similar  failure  of  records  respecting  numerous  other  diseases.  Vera  Cruz  now  annu- 
ally proves  that  American  Indians  are  liable  to  yellow  fever;  every  place  where 
yellow  fever  habitually  prevails  proves  that  the  inhabitants  gain  immunity  from  the 
disease;  and  Cuba  now  contains  many  intelligent  citizens  who  will  assert  positively, 
notwithstanding  that  they  have  easy  methods,  which  the  first  European  settlers  m 
San  Domingo  had  not,  to  gain  correct  information,  that  this,  that,  and  the  other  place 
has  not  and  never  had  yellow  fever,  while  the  records  of  their  own  hospitals  prove 
the  contrary.  It  is  neither  singular  nor  exceptional  that  illiterate  Spanish  adventur- 
ers, ignorant  of  medicine,  should  have  failed  to  recognize  and  record  the  presence  of 
the  poison  of  yellow  fever  among  acclimated  Indians,  whom  they  regarded  as  heathen 
brutes,  and  wnose  language  they  could  not  understand.  For  such  reasons,  it  is  firmly 
believed  that  the  poison  of  yellow  fever  did  not  have  its  first  origin  in  1493  or  1494, 
and  that  we  are  no  more  likely  ever  to  discover  this  than  to  fix  the  date  of  the  first 
origin  of  a  dog  or  a  cat. 

The  scanty  and  unsatisfactory  records  for  the  144  years  from  1493  to  1635  Justify  the 
belief  that  not  less  than  nineteen  yellow  fever  epidemics  occurred  in  San  Domingo,  Porto 
Rico,  and  the  Isthmus  of  Darien;  and  that  sixteen  of  these  afflicted  San  Domingo. 
In  addition,  one  author  vaguely  states  that  yellow  fever  has  probably  prevailed  at 
Vera  Cruz  ever  since  its  foundation  in  1519. 

•  No  serious  objection  is  made  to  Liebermeister's  definitions,  that  "an  endemic  is  limited  locally, 
and  remains  long  or  persistently ;  while  an  epidemic  appears  at  intervals  and  again  disappears." 
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1635  to  1762. — From  1635  the  historical  record  of  yellow  fever  becomes  more  and 
authentic,  and  no  doubt  is  entertained  that  the  first  European  settlers  of  Guadaloupt) 
in  1635  suffered  severely.  During  the  128  years,  1635  to  1762,  history  records  208  inva- 
sions of  yellow  fever  during  86  of  these  years  in  43  different  localities.  Among  that 
there  were  in  the  United  States,  from  1693,  when  Boston  was  invaded  by  yellow  fevst 
(its  first  positive  appearance  in  this  country),  to  1762,  not  less  than  44  epidemics  in 
twelve  different  places.  Thus  it  is  certain  that  this  dreaded  disease  had  repeatedly 
scourged  many  places  before  it  made  Cuba  one  of  its  homes. 

HI8TORY  OP  YELLOW  FEVER  IN  HAVANA  AND  CUBA,   1761-1880. 

Cuba  was  first  settled  by  the  Spaniards,  and  at  its  eastern  extremity,  in  1511.  The 
attractions  of  Mexico  and  Peni  were  so  much  greater  than  those  of  Cuba  that  this  isl- 
and long  attracted  very  few  European  immigrants;  how  few  may  be  judged  by  the 
following  facts:  Although  the  period  of  its  great  prosperity  began  in  1762,  yet,  even 
twelve  years  after  this,  m  1774,  when  its  first  census  was  taken,  its  white  population 
was  less  than  100,000.  And,  it  may  here  be  mentioned,  since  a  few  writers  have 
attributed  the  first  appearance  of  yellow  fever  in  some  of  the  West  Indies  to  the  im- 
portation of  African  slaves,  that  in  1521  or  1523  "  the  first  three  hundred  African  slaves 
were  brought  from  San  Domingo  to  Cuba";  that  during  the  succeeding 242  years  only 
about  60,000  were  imported,  of  whom  there  were  about  32,000  living  in  1763;  and  that 
in  this  and  subsequent  years  the  importation  increased  so  enormously  that  in  1774 
Cuba  had  a  colored  population  of  75.180.  The  city  of  Santiago  de  Cuba,  at  the 
southeastern  extremity  of  Cuba,  was  founded  in  1514,  was  long  the  capital  of  Cuba, 
and  although  still  its  second  oity  in  population,  it  has  even  now  only  about  40,000 
population.  Havana,  founded  in  15 1 £-1519,  had  in  1600  a  population  of  only  about 
3?000,  in  1700  about  9,000,  and  in  1792,  after  thirty  years  of  unprecedented  prosperity 
since  1762,  only  about  50,000. 

The  earliest  records  which  justify  any  suspicion  of  yellow  fever  in  Cuba  are  to  the 
following  effect:  From  1648  to  1655  it  is  recorded  that  "a  pest  of  putrid  fevers,"  im- 
ported from  the  continent  of  America,  and  very  destructive  to  soldiers  and  sailors, 
caused  great  consternation  in  Cuba,  proving  specially  destructive  in  Havana  and  in 
Santiago  de  Cuba  in  1649.  The  board  of  health  of  the  latter  place  officially  reported 
in  1879{  "Some  assert  that  yellow  fever  first  appeared  here  in  1686,  imported  from 
Martinique,  but  the  most  reliable  data  state  that  the  disease  was  not  known  here 
until  1745-*48."  Whatever  value  may  be  attached  to  this  evidence,  the  following  de- 
serves full  credence:  Though  Spanish  literature  is  unusually  rich  in  valuable  histories 
of  Havana  and  Cuba,  nothing  has  been  found;  after  very  careful  search,  justifying 
even  a  suspicion  that  yellow  fever  was  known  in  Havana  or  elsewhere  in  Cuba,  ex- 
cepting the  above  quotation  as  to  Santiago  de  Cuba,  from  1655  to  1761.  On  the  con- 
trary, repeated  references  are  made  to  the  remarkable  salubrity  of  Havana,  and  to  the 
absence  of  all  exceptional  or  devastating  diseases.  While  such  references  cannot  bo 
accepted  as  absolute  proof  of  the  non-existence  of  the  disease  during  all  of  these  years, 
they  do  present  strong  evidence  that  it  did  not  exist  either  habitually  or  severely.  The 
year  1762  was  a  notable  year  to  Cuba,  since  Havana  was  besieged,  captured,  and  held  for 
more  than  a  year  by  an  English  military  expedition  of  some  30,000  soldiers  and  sailors. 
In  this  year  a  yellow  fever  epidemic,  alleged  to  have  been  imported,  committed  de- 
structive ravages,  and  it  is  not  singular  that  some  historians  should  have  committed  the 
comparatively  inconsequent  error  of  stating  that  this  was  the  first  appearance  of  the 
disease.  Ample  historical  evidence,  which  is  elsewhere  detailed,  was  secured,  proving 
that  the  first  well-authenticated  epidemic,  alleged  to  have  been  imported  from  Vera 
Cruz,  occurred  in  1761 .  Decisive  and  sat  isfactory  evidence  is  also  elsewhere  presented, 
proving  that  yellow  fever  has  prevailed  every  year  from  1761  to  the  present  time.* 
AH  medical  authorities  on  this  subject  record  the  occurrence  of  this  disease  at  Havana 
in  certain  specified  years,  and  thus  mislead  the  student  into  the  false  inference  that  it 
did  not  prevail  during  the  unrecorded  years.  In  truth,  these  recorded  years  simply 
indicate  the  years  of  greatest  violence,  while  in  every  year  since  1761,  though  unre- 
corded by  the  authorities,  the  poison  was  present,  and  the  disease  did  prevail.  This 
fact  deserves  the  more  serious  consideration,  because  medioal  literature  contains  many 
reports  of  the  outbreak  of  yellow  fever  on  ships  at  sea  after  visiting  Havana,  asso- 
ciated with  the  statement  that  there  was  no  yellow  fever  there  when  the  ship  was  in 
the  harbor.  Such  statements  deserve  no  credence  whatever,  and  therefore  of  course 
none  should  be  given  to  the  inference  usually  drawn  therefrom,  to  the  effect  that  the 
disease  must  have  originated  spontaneously  and  de  novo  on  tho  ship.  For  more  than 
a  century  the  poison  has  been  constantly  present,  even  though  there  may  have  been 
brief  intervals  during  which  no  uuacclimated  persons  were  exposed  to  it,  or  during 
which  the  poison  was  inactive. 

*Seo  chapter  XVII,  also  chaps.  XVTH  and  XTX,  for  other  detail*  referred  to  in  the  present  chap 
ter. 
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THE  PLACES  IN  CUBA  IK  WHICH  YELLOW  FEVER  IS  PREVALENT  AND  THE  EXTENT  OF 

IT8  PREVALENCE. 

The  following  general  statements  deserve  precedence  over  details.  Residents, 
whether  foreign  born  or  natives,  of  the  mountains  and  of  other  secluded  rural  por- 
tions of  Cuba  suffer  with  yellow  fever  on  visiting  infected  places.  This  evidence, 
that  they  have  not  acquired  immunity  from  the  disease,  proves  that  they  have  not 
been  habitually  subjected  to  the  poison,  and,  therefore,  that  their  places  of  residence 
are  not  the  habitats  of  the  poison.  There  are  also  largo  towns  in  Cuba  which  never 
suffered  with  yellow  fever  until  quite  recent  times ;  tor  instance,  the  disease  never 
visited  Oiiines  until  1834,  nor  Holguin,  a  town  located  in  a  sparsely  inhabited  district 
with  bad  roads  and  little  commercial  intercourse,  until  1851,  when  the  disease  is  said 
to  have  been  imported  by  soldiers.  These  facts  deserve  the  serious  consideration  of 
those  who  believe  that  climate  can  generate  yellow  fever,  and  of  those  who  believe 
that  while  climate  alone  cannot,  yet  that  this  associated  with  the  filth  and  other 
conditions  which  result  from  the  aggregation  of  men  in  towns  can  generate  it.* 
Wherever  commercial  intercourse  and  the  number  of  European  iiniuigrauts  are  great- 
est, there  yellow  fever  most  prevails,  and  these  two  factors,  though  not  the  only  ones 
necessary  to  propagate  yellow  fever  in  Cuba,  are  the  chief  and  all-important  ones  in 
the  explanation  of  the  different  degrees  of  prevalence  in  different  places. 

Havana  has  live  times  the  population  of  any  other  city  in  Cuba ;  its  commercial 
intercourse  and  the  number  of  its  annually  arriving  unacclimated  immigrants  are  pro- 
portionately even  greater  than  this,  and  in  this  city  the  prevalence  of  yellow  fever  is 
greatest.  The  extent  of  this  is  illustrated  by  the  following  facts :  The  authorities  of 
Cuba  furnished  the  United  States  commission  with  monthly  reports,  in  manuscript, 
of  the  number  of  cases  and  deaths  occurring  every  month  by  yellow  fever  in  the  mili- 
tary and  civil  hospitals  of  Havana,  aud,  let  it  be  observed,  not  in  the  whole  civil 
population.  Beginning  with  January,  1856,  as  far  back  as  there  are  reports  for 
both  the  military  and  civil  hospitals,  it  is  found  that  during  all  of  the  408  months 
to  January,  1880,  there  was  but  one  single  month,  viz,  December,  18Gfi,  free  from  an 
officially  reported  case  of  yellow  fever  in  the  hospitals  alone.  Such  a  fact,  as  to  the 
past  twenty-four  recorded  years,  fully  justifies  the  belief  that  the  same  thing  occurred 
during  very  many  prior  and  unrecorded  years.  Owing  to  the  voluntary  labor  of  a 
noble  private  citizen.  Dr.  A.  G.  Del  Valle,  we  have,  during  the  past  ten  years  and  for 
the  first  time,  reliable  reports  of  all  deaths  in  Havana,  not  only  of  those  occurring 
within,  bat  also  without  the  hospitals.  These  reports  furnish  the  data  in  the  follow- 
ing table,  which  shows  in  one  column  the  least  and  in  the  other  the  greatest  number 
of  deaths  which  have  ever  occurred  in  any  month  during  the  past  ten  years.  It  should 
be  remembered  that  the  number  of  deaths  indicate  at  least  treble  that  number  of  per- 
sons attacked. 

Table  No.  9. — Monthly  minimum  and  maximum  deaths  by  yellow  fever  in  Havana  during 

the  ten  yean  1870-79. 


Month*. 


Mfntmnm. 


•January. 
February 
March  .. 
JM>ril... 

June 


Maximum. 


6 

32 

4 

24 

4 

32 

4 

87 

13 

127 

66 

378 

Months. 


July   

August ... 
September 
October  . . . 
November, 
December 


Minimum. 


68 
70 
35 
28 
5 
9 


Maximum. 


675 
417 
234 
185 
150 
82 


The  total  deaths  during  each  of  these  years  are  given  in  the  following  table;  the 
number  of  civilians  were  obtained  by  deducting  from  the  totals  the  number  of  soldiers' 
deaths  reported  by  the  military  hospitals. 

•The  following  facta,  among  others  to  like  effect,  deserve  the  consideration  of  those  who  find  in  clim 
ate  and  filth  adequate  generators  of  yellow-fever  poison:  Several  towns  in  Louisiana  south  of  or  in  the 
same  latitude  with  New  Orleans  have  occasionally  suffered  with  yellow  fever,  and  always,  so  far  as  I 
can  learn,  certainly  generally,  these  have  been  attacked  subsequently  to  New  Orleans.  If  climate  and 
filth  generate  yellow  fever,  then  it  ought  to  occur  simultaneously  In  these  places  with  its  appearance 
in  New  Orleans,  or  even  earlier  in  those  of  these  places  which  are  farther  south.  Their  commercial 
intercourse  with  New  Orleans  is  constant,  and  it  seems  impossible  to  explain,  except  by  importation  of 
the  poison,  its  appearance  always  subsequently  even  in  places  farther  south. 
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Table  No.  10. — Annual  deaths  by  yellow  fever  in  Havana*™  the  civil,  military,  and  fofel 

population,  during  the  ten  years  1870-79. 


i 


Yean. 


1870 

1871 

1872 

1878 

1874 

1875 

1878 

1877 

1878 

1879 

Totals 


Civil  popu- 
lation. 


277 
796 
872 
1,019 
1,236 
678 
900 
575 
818 
787 


7,898 


Military 
population. 


888 
195 
148 
225 
189 
828 
719 
799 
746 
707 


4,439 


Total  pop* 
latfon. 


OS 

1,244 
1.4* 
L091 
1,619 
1,87* 

V 


1L 


The  very  large  proportion  of  deaths  in  the  military  population  proves  how  erroneous 
Is  a  belie!  that  yellow  fever  is  exceptionally  and  more  especially  severe  in  the  ship- 
ping and  harbor  of  Havana.  This  erroneous  belief  is  due  to  the  two  facts  that  in  in- 
fected harbors  there  is  frequently  a  disproportionately  large  number  of  foreign  sea- 
men susceptible  to  the  disease,  and  that  foreign  countries  are  more  deeply  impressed 
by  the  death  of  their  own  countrymen  temporarily  abroad  than  by  the  death  of  even 
a  far  greater  number  of  the  natives  and  residents  of  the  infected  place. 

In  the  special  reports  of  different  places  will  be  found  all  the  evidence  on  which  the 
following  statements,  in  reference  to  the  endemicity  of  yellow  fever  in  various  towns 
of  Cuba  are  based.  These  statements  are  not  satisfactory  as  to  some  of  the  smallest 
towns,  because  of  ignorance  of  the  number  of  their  unacclimated  population.  The 
poison  of  yellow  fever  may  be  annually  present  in  a  place,  and  yet  if  there  be  no  un- 
acclimated inhabitants,  there  would  be  no  cases  of  yellow  fever  to  prove  the  presence 
of  the  poison.  Failure  to  appreciate  this  difficulty  subjects  one  to  the  danger  of  hasten- 
ing to  false 'conclusions  on  many  questions  which  arise  concerning  the  comparative 
prevalence  of  yellow  fever  in  different  parts  of  Cuba. 

The  extent  of  this  prevalence  will  be  briefly  summarized  in  respect  to,  first,  the  15 
ports  of  entry;  second,  6  seaports  which  are  not  ports  of  entry;  and,  third,  22  inland 
towns.  f 

Table  No.  11. — Relative  prevalence  of  yellow  fever  in  43  cities  and  towm  in  Cuba. 

PORTS  OP  ENTRY. 

1.  Havana. — Annual  prevalence  since  1761,  the  chief  center  of  infection,  and  most 
dangerous  to  the  shipping. 

2.  Matanzae. — Annual  prevalence  certainly  since  1828,  and  probably  much  longer ; 
an  important  center  of  infection,  but  less  dangerous  to  shipping  than  Havana. 

3.  Cardenas. — Annual  prevalence  certainly  since  1836,  and  it  was  not  founded  until 
1828.  It  is  an  important  center  of  infection,  but  not  specially  dangerous  to  shipping,, 
because  of  the  distance  vessels  anchor  from  the  shore. 

4.  Cienfuegos. — Annual  prevalence  since  at  least  1839,  and  it  was  not  founded  until 
1819-1825.  It  is  a  dangerous  center  of  infection,  but,  like  Matanzas,  has  a  very 
large  harbor,  and  is  less  dangerous  than  Havana  to  the  shipping. 

5.  Sagua.— Some  cases  of  yellow  fever  ocour  annually,  but  vessels  are  very  rarely 
infected,  as  these  anchor  several  miles  distant  from  the  coast,  and  Sagua  is  10  milea 
inland. 

6.  Baracoa. — Yellow  fever  occurs  occasionally  as  an  epidemic,  but  not  annually  as 
an  endemic. 

7.  Caibarien. — Cases  of  yellow  fever  occur  frequently,  but  not  every  year.  Very 
little  dangerous  to  vessels,  as  these  anchor  many  miles  distant. 

8.  Trinidad. — Annual  prevalence  certainly  since  1838,  and  probably  longer.  The 
harbor  is  not  believed  to  be  specially  dangerous  to  vessels. 

9.  Cuba. — Annual  prevalence  certainly  since  1851,  and  probably  very  much  longer. 
It  is  a  noted  center  of  infection,  and  its  small  harbor  is  very  dangerous  to  the  ship- 
ping. This,  next  to  Havana,  is  probably  the  most  dangerous  place  to  shipping  in  the 
whole  island. 

10.  Manzanillo. — Annual  prevalence.  It  is  in  constant  communication  with  Cuba, 
Trinidad,  and  Cienfuegos.  As  vessels  anchor  in  the  open  sea,  several  miles  from 
shore,  they  probably  suffer  little. 

11.  Nuevitas. — Annual  prevalence.  Vessels  anchor  a  mile  or  more  distant,  and  are 
in  little  danger. 

12.  Quantanamo.— Annual  prevalence.  The  town  is  about  seven  miles  from  the  har- 
fcor.  and  vessels  are  probably  little  exposed  to  infection. 
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13.  Gttora.— Cases  of  yellow  fever  do  not  occur  every  year.    Vessels  anchor  distant 
from  the  shore,  and  are  in  little  danger. 

14.  Zaaa. — Cases  of  yellow  fever  do  not  occur  every  year.    Vessels  are  probably  in 
-very  little  danger.  ' 

15.  Santa  Ctum. — Cases  of  yellow  fever  occur  in  the  majority  of,  bat  not  in  all,  years. 
Vessels  anchor  far  from  shore,  and  are  in  little  danger. 

SEAPORTS  WHICH  ARE  NOT  PORTS  OF  ENTRY. 

16.  Bakia  Honda. — Yellow  fever  is  not  endemic,  is  even  said  to  be  "  unknown/'  and  to 
present  no  cases  "  either  indigenous  or  imported." 

17.  Baiabano. — Very  few  cases  occur. 

18.  Cabana*. — Cases  occur  very  rarely,  and  the  disease  is  not  endemic 

19.  Iele  of  Pinm.— Cases  very  seldom  oocur,  and  it  is  as  remarkably  free  as  is  Bahia 
Honda  from  the  disease. 

90.  MorieL — Yellow  fever  is  not  endemic  here. 
21.  Puerto  Poor*. — The  disease  is  not  endemic. 

INLAND  TOWN8. 

SSL  Bomomo. — Occasionally  epidemic,  but  not  annually  endemic 
S3.  Befuool  suffers  little  with  yellow  fever. 

24.  dego  d*  AvUo. — Not  endemic. 

25.  Cobre. — Yellow  fever  is  not  endemic. 
96.  Colon. — Yellow  fever  is  not  endemic. 
37.  Guanobacoa. — Cases  occur  annually. 

SB.  Chumajajf. — Cases  occur  in  the  majority  of  years. 

29.  Gurnet. — Yellow  fever  is  not  endemic 

90.  Holgum. — Several  epidemics  since  1851,  but  oases  do  not  occur  every  year. 

31.  Jarueo. — Endemic. 

32.  Marianao. — Endemic. 

33.  Jfayari.— Not  endemic 

34.  Palmva  Sorumo.— Not  endemic 

35.  Ptnar  del  Bio.— Not  endemic 

36.  Puerto  iYiaelp*.— Endemic. 

37.  Bemedioe. — Endemic 

38.  San  Antonio. — Endemic 

39.  8anefi  Spirit**.— Endemic 

40.  San  Jomde  la$  Lajae. — Endemic 

41.  Santa  Clara.— Cases  occur  in  the  majority  of  yean. 

42.  Santiago.— Endemic 

43.  Vietona  da  la$  Tuna*. — Cases  ocour  in  the  majority  of  years. 

The  above  forty-three  places  are  all  those  from  which  trustworthy  information  was 
secured,  and  it  appears  that  of  21  seaports,*  yellow  fever  occurs  annually  in  10  of 

them,  and  does  not  occur  annually  in  the  remaining  11 ;  while  of  22  inland  towns,  the 
disease  occurs  every  year  in  9  of  them,  and  not  every  year  in  the  remaining  13.  A 
larger  proportion  of  the  seaports  exceed  the  inland  towns  in  the  extent  of  their  com- 
merce with  permanently  infected  centers,  and  in  the  number  of  immigrants,  so  that 
the  above  list  tends  very  strongly  to  prove  that  seaports  in  Cuba  are  no  more  liable 
to  yellow  fever,  solely  because  located  on  the  sea,  than  are  inland  towns.  Yet  the 
contrary  has  long  been  taught. 


CHAPTER  IV. 

CAUSES  OP  THE  IN8ANITABY  CONDITION  OF  HAVANA,  AND  OP  THE  SEA- 

PORTS  AND  TOWNS  OP  CUBA. 

Nature  has  afflicted  Cuba  with  swamps  adjacent  to  the  localities  appropriated  by 
man;  has  provided  these  places  with  a  meager  or  inconvenient  water  supply;  has 
constructed  the  island  for  the  most  part  of  coral  limestone  or  other  porous,  friable 
rocks,  covered  to  only  a  slight  depth  with  surface  soil ;  and  has  located  this  fertile 
island,  so  tempting  to  man's  greed  of  gain,  in  a  climate  which  favors  to  the  utmost 
decomposition,  putrefaction,  and  the  propagation  of  vegetable  and  animal  life.    Man 


•In  t*dL  flagna  and Gnantanamo,  though  porta  of  entry,  and  always  classed  as  seaports,  are,  the 
ooa  10  sad  the  other  7  miles  inland ;  hence,  in  the  above  comparison  between  seaports  and  inland 
tswns  thate  warn  really  only  19  of  the  former  with  24  of  the  latter,  and  the  comparison  between  them 
n\  m  troth,  am  favorable  to  seanorts  and  less  favorable  to  inland  towns  than  represented. 
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may  hold  nature  directly  responsible  for  any  insanitary  evils  resulting  from  these 
ditions,  which,  however,  if  history  be  true,  failed  during  centuries  to  generate  yellow 
fever.  But  for  insanitary  conditions  other  than  these  man  is  forced  to  consider  t» 
what  extent  he  himself  is  responsible.  Mankind  in  Cuba  is  by  no  means  exceptional 
in  having  not  only  neglected  this  responsibility,  but  also  in  having,  from  ignorane* 
and  avarice,  even  abetted  nature  in  its  warfare  against  him.  Healthy  life  is  impossi* 
ble  without  an  adequate  supply  of  pure  drinking  water ;  but,  above  all  other  requisites, 
a  superabundance  of  fresh,  unpoisoned  air  is  the  most  imperative,  and  to  secure  this 
prime  necessity  it  is  indispensable  that  there  should  bo  an  ample  water  supply  for 
cleansing  purposes,  that  the  soil  should  be  kept  well  drained  and  unpolluted,  and  that 
the  streets,  houses,  and  harbors  or  other  surroundings  should  all  accord  with  the  lawi 
of  hygiene.  What  has  been  done  and  been  left  undone  in  Cuba  to  secure  these  requi- 
sites to  healthy  life  f  The  following  facts,  though  they  refer  especially  to  Havana,  will 
serve  to  illustrate  existing  conditions  in  Cuban  towns  generally,  while  details  as  to 
these  will  be  found  in  the  subsequent  special  report  of  each  place. 

A. — WATER  SUPPLY. 

Until  about  1591,  the  water  supply  of  Havana  was  derived  from  wells,  and  from  such 
streams  as  the  Luyano  and  the  Almendares.  which  are  several  miles  distant  from  the 
old  intramural  city.  The  so-called  river  Almendares,  the  larger  of  these  two  small 
streams,  empties  into  the  sea  less  than  four  miles  west  of  the  entrance  to  the  harbor 
of  Havana ;  it  is  fed  chiefly  by  springs,  and  the  water  is  reported  by  experts  to  be  good. 
In  1566  a  water-course,  or  really  a  ditch,  which  is  designated  the  Zanja,  was  begun 
for  the  purpose  of  furnishing  a  better  supply  of  water  by  connecting  the  city 
with  the  Almendares  River,  at  a  point  called  Huxillo,  about  five  miles  distant. 
The  Zanja  was  not  completed  and  extended  into  all  parts  of  the  city  until  1591-W. 
Pezuela  states  that  its  capacity  is  70,000  cubic  meters  daily,  but  that,  because 
of  leakage  and  its  application  to  the  irrigation  of  intervening  places,  only  20,000  cnbio 
meters  reach  the  city.  Throughout  the  most  of  its  course  the  Zanja  flows  through 
unprotected  mud  banks,  the  fluids  of  many  houses,  especially  in  the  Cerro  ward  which 
it  skirts;  drain  into  it ;  men,  horses,  and  dogs  bathe  in  it;  dead  bodies  have  been  seen 
floating  in  it,  aud  in  the  rainy  season  the  water  becomes  very  muddy ;  in  fine,  the 
Zanja  in  its  course*  receives  all  which  a  little  brook  traversing  a  village,  and  having 
houses  and  back  yards  oil  its  banks,  would  receive.  The  water  cannot  be  pure,  and 
to  those  who  know  the  facts  the  idea  of  drinking  it  is  repulsive.  This  supply  had 
long  been  insufficient  to  the  growing  city,  and,  in  1835  the  well-protected  ana  excel* 
lent  aqueduct  of  Ferdinand  VII  was  completed ;  it  is  "  7,500  meters  long,"  has  a  pipe 
which  measures  only  18  inches,  and  receives  also  from  the  Almendares  its  water  supply, 
which  is  inadequately  filtered  through  pebbles  and  sand.     The  combined  supply 


dares  River,  nine  miles  distant  from  Havana.  *  This  aqueduct  has  already  cost 
$3,500,000,  as  is  alleged,  and  will  cost  nearly  as  much  more  to  complete.  It  is  a  noble 
monument  to  the  engineering  skill  of  Colonel  Albear,  and  when  completed  will  furnish 
Havana  with  an  ample  supply  of  most  excellent  water.  It  has  advanced  beyond  a 
point  opposite  to  and  at  no  great  distance  from  whero  the  aqueduct  of  Ferdinand  VII 
oe^ins,  and  a  temporary  connection  was  established  in  1878  between  the  two,  so  that 
this  aqeduct  now  conveys  to  the  city  the  clear,  pure  water  of  the  Vento  Springs,  and 
not  the  water  of  the  Almendares.  Thus,  a  better,  but  no  larger  supply  is  delivered 
through  the  small  and  very  inadequate  pipe  of  the  aqueduct  of  Ferdinand  VII.  As 
results  of  these  two  supplies,  Messrs.  Ariz  a  and  Herrera,  the  official  city  engineers  of 
Havana,  reported  in  1880  as  follows :  "About  2,800  houses  are  now  supplied  from  the 
Vento,  and  about  2,450  houses  by  the  Zanja  from  the  Almendares.  The  remaining  11,000 
to  12,000  houses  are  supplied  from  both  sources,  since  their  inhabitants  buy  it  from  street 
vendors,  who  procure  it  from  the  public  fountains^  of  which  the  greater  nnmber  are 
supplied  from  the  Vento.  Thero  is  little  well  or  cistern  water  used,  ouly  the  surbur- 
ban  ward  of  Vedado  is  supplied  exclusively  in  this  way."  This  sparsely  inhabited 
Ward  has  about  1,500  population,  and  the  reputation  of  being  very  healthy.  Messrs. 
A.  and  H.  also  state:  "Havana's  two  sources  of  supply  furnish  17,000  cubic  meters  of 
water  every  24  hours,"  but  this  is  presumed  to  be  an  error,  possibly  of  translation, 
since  Pezuela  states,  as  above  cited,  that  the  daily  supply  from  the  Zanja  alone  is 
20JXK)  cubic  meters.    The  cheapest  supply  is  $40  per  annum  for  one  small  fosset. 

The  above  facts  show  that  more  than  two-thirds  of  the  inhabitants  of  Havana  pur- 
chase their  water  in  little  kegs  and  carboys  from  street  vendors.  The  very  large 
number  thus  supplied  belong  of  course  to  the  poorer  class,  whose  other  insanitary  evils 

*  All  three  of  the  water  supplies  to  Havana,  the  Zanja,  and  the  two  aqueducts  of  Ferdinand  VII,  and 
of  the  Vento,  proceed  from  the  Almendares,  and  run  their  course  near  to  each  other;  the  furthest  to 
the  west  being  the  Zanja,  and  to  the  east  the  Vento. 
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ire  greatest,  and  whose  need  of  an  abundant  supply  of  pure  water  is  the  most  press- 
ing. Natnrally  a  quantity  most  inadequate  for  hygienic  purposes  is  thus  purchased. 
Ibis  same  evil  exists  in  Matanzas,  Curdefias,  Cienfucgos,  and  most  other  Cuban  towns, 
ami  is  believed  to  be  even  greater  in  these  than  in  Havana. 

The  insanitary  evils  which  result  from  this  general  insufficiency  of  water  in  a  trop- 
ical climate  are  much  greater  than  would  ensue  farther  north.  When  bathing 
becomes  difficult,  and  washing  ho  exorbitant  that  it  costs  from  twenty  to  thirty  cents 
in  gold  to  have  a  gentleman's  shirt  washed,  it  is  not  strange  that  personal  cleanliness 
should  be  so  little  attended  to  that  an  unusually  largo  portion  of  the  people  are  offen- 
sive to  the  smell.  This  lack  of  cleanliness  extends  within  the  houses,  into  the  unpaved 
streets,  the  stables,  markets,  and  for  the  most  part  everywhere.  Further  details  are 
useless,  as  also  insist ance  upon  the  pollution  of  the  soil,  and  of  the  air,  and  of  other  man- 
ifetit  evils,  which  necessarily  result  from  an  insufficient  supply  of  water.  It  should 
never  be  forgotten  that  •*  clean  water,  adequately  nsed,  is  among  the  simplest,  safest, 
best  of  antiseptics,"  and  that  the  people  ot  Havaua  and  other  Cuban  cities  are  very 
insufficiently  supplied  with  this  antiseptic. 

However,  the  student  should  be  cautious  in  drawing  hasty  conclusions  and  in  over- 
eat i mating  the  influence  of  an  inadequate  supply  of  pure  water  on  yellow  fever 
especially.  No  one  will  deny  its  evil  influence  generally  on  health,  but  it  does  not 
follow  that  any  such  influence  is  exercised  especially  on  yellow  fever.  Preceding 
facta  show  that  during  the  76  years — 1515-1591 — when  Havana  was  worst  supplied 
-with  water,  there  was  no  yellow  fever ;  that  during  the  following  170  years — 1591- 
1761 — when  the  supply,  though  improved,  was  still  inadequate  and  impure,  there  also 
was  no  yellow  fever,  unless  probably  during  the  very  few  years,  1648-16o5;  that  yellow 
fever  began  in  1761  and  continued  until  1835,  under  the  samo  conditions  of  water 
•apply  as  had  existed  during  the  many  preceding  years  of  exemption  from  the  disease. 
And  finally,  that  the  improved  supply  in  1835  and  ag*in  in  1878  failed  to  make  any 
perceptible  impression  on  the  prevalence  of  yellow  fever. 

There  is  still  more  discouragement  in  the  following  facts :  Until  recent  years  Vera 
Cruz  suffered  very  greatly  from  a  deficient  supply  of  water,  and  Dr.  Heineroann,  of 
this  place,  writing  in  1879,  stated  that  Dr.  Fuzier,  an  able  I  rench  surgeon  in  charge 
of  the  military  hospitals  at  Vera  Cruz,  during  the  French  occupation  of  Mexico. 
le*31-*66,  indnldged  in  sanguine  hopes  that  yellow  fever  would  be  greatly  ameliorated 
by  the  Introduction  of  the  water  of  the  Jamapa  (the  water-works  being  then  near 
their  completion),  by  the  erection  of  public  baths,  &c,  and  he  adds,  now  for  twelve 
yean  Vera  Cruz  has  had  this  water  of  Jamapa  flowing  out  of  numerous  fountains  and 
throngh  all  the  gutters,  the  houses  are  well  supplied,  the  baths  are  well  attended,  the 
6treets  are  the  best  policed  in  Mexico,  and  yet  yellow  fever  has  continued  to  prevail 
and  has  caused  the  three  frightful  epidemics  of  1875,  1877,  and  1878.  "  It  therefore," 
says  Dr.  H.  "evidently  follows  that  tilth  per  se  has  nothing  to  do  with  yellow  fever,  and 
that  the  statements  of  many  authors  in  reference  to  this  are  exaggerated.  While 
many  will  concur  with  Dr.  H.  in  deprecating  exaggerations,  and  in  discrediting  the 
de  novo  generation  of  yellow  fever  by  tilth,  few  will  admit  that  his  premises  justify  his 
apparent  conclusion  that  filth  has  "  nothing  to  do  with  yellow  fever."  It  is  quite 
certain  that  Vera  Cruz  has  not  yet  become  a  model  for  the  future  city  of  Hygeia,  not- 
withstanding the  abundant  water  supply  from  the  Jamapa. 

B. — SOIL,  DRAINAGE,  ETC. 

The  surface  soil  of  Havana,  consists  for  the  most  part  of  a  thin  layer  of  red,  yellow, 
or  black  earths.  At  varying  depths  beneath  this,  often  not  exceeding  one  or  two  feet, 
lie  the  M>lid  rocks.  These  foundation  rocks  are,  especially  in  the  northern  and  more 
modern  portion  of  the  city  towards  the  coast  of  the  sea  and  not  of  the  harbor,  Quar- 
ternary  and  especially  Tertiary  formations  so  permeable  that  liquids  emptied  into 
excavations  are  absorbed  and  disappear.  In  the  southern  and  greater  portion  of  the 
city,  these  rocks  ore  of  cretaceous  formation,  and  so  much  less  permeable  that  sinks 
and  other  excavations  readily  fill  to  overflowing.  About  20,000  persons  or  one-tenth  of 
the  population  live  on  land  reclaimed  from  the  sea,  in  large  measure,  by  dumping  on 
garbage  and  street  refuse.  *  Much  of  this  reclaimed  land  was  formerly  mangrove 
swamps,  and  Havana  still  lies  adjacent  to  these  breeders  of  malarial  poison.  There 
are  few  if  any  towns  in  Cuba  which  are  not  subjected  to  malarial  effluvia  from  man- 
grove or  other  swamps,  and  many  of  these  suffer  to  greater  extent  than  Havana. 

The  highest  point  within  or  adjacent  to  Havana  is  the  summit  of  Jesus  del  Monte, 
220feetabove  the  sea.  but  the  number  of  inhabitants  living  even  100  feet  above  the 
sea  is  extremely  small.  In  fact  not  more  than  one-fourth  of  (he  population  live  over 
GO  feet  above  the  sea,  while  at  least  20,000  live  on  ground  less  than  7  feet  and  35,000  on 
ground  from  7  to  13  feet  above  high  tide.  In  many  privies  the  contents  rise  and  fall 
with  the  tide,  and  in  a  much  larger  number  of  houses,  even  in  some  elevated  many 


Aril*  £  Herrera  reported  a  population  of  3,000  on  -the  reclaimed  parts  of  the  first  district, 

VMS  oo  perls  of  the  third  and  fourth,  5,000  on  part  of  the  fifth,  and  800  on  part  of  the  sixth  district. 
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feet  above  the  sea,  a  moisture  mark  is  plainly  perceptible  high  on  the  walls.  A  heavy  * 
rain  or  a  high  tide  with  a  north  wind  inundate  the  lowest  floor  of  many  houses  \m  ] 
Havana. 

In  Cuban  cities  generally  good  drainage  is  never  found  except  in  such  compact 
tively  inextensive  parts  where  nature  required  little  or  no  assistance.  Even  in  Ha*  ' 
vana,  the  oldest  and  wealthiest  city,  the  visitor  is  often  astounded,  especially  in  tht  \ 
rainy  season,  by  impassable  mini  holes,  and  green,  slimy,  stagnant  pools  in  the  streeti 
and  in  the  back  yards.  This  condition  was  found  even  in  the  Pueblo  Nuevo  ward,  I 
which  is  located  so  admirably  for  good  drainage  that  little  labor  would  be  required  to  ] 
make  it  perfect.  . 

Messrs.  Ariza  and  Herrera  reported,  "  Havana  has  no  sewers  save  in  a  few  principal    » 
streets.    These  sewers  have  been  built  at  interrupted  intervals,  and  without  reference    1 
to  any  general  plan   for  drainage      They  are  seldom  cleaned,  and  are  generally 
obstructed  in  part  or  wholly  with  sediment  or  filth  from  the  streets,  and  exhale  offensvie 
odors.     As  the  sewers  are  few  in  number,  the  greater  part  of  the  water  of  the  city 
empties  through  the  streets  into  the  harbor  or  the  sea,  but  the  quantity  flowing  into 
the  sea  is  comparatively  small."     Mr.  A.  H.  Taylor,  a  civil  engineer,  thoroughly 
informed  on  this  subject,  testified  that  the  sewers  of  only  three  streets  subserved  any 
good  purpose  whatever,  and  that  the  remainder  were  so  defective  that  the  city  would 
really  be  much  better  off  without  them.    Covered  by  gratings  which  have  large  inter- 
spaces, the  dirt  and  refuse  of  the  streets  find  such  ready  entrance  that  a  number  of 
these  sewers  were  seen  filled  up,  with  apparently  solid  materials,. to  within  a  few 
inches  of  the  gratings.    Since  very  few  houses  or  privies  arc  counected  with  sewers, 
these  are  less  offensive  than  they  would  otherwise  be,  but  no  one  who  has  seen  them 
can  find  any  words  except  of  unhesitating  condemnation  for  their  grossly  defective 
structure. 

The  causation  or  propagation  of  yellow  fever  has  been  repeatedly  attributed  to  up- 
turning of  the  earth,  and  this  is  prohibited  during  the  summer  in  New  Orleans,  and 
perhaps  in  other  places  in  the  United  8tates.  If  there  be  any  such  prohibition  in 
Havana,  this  was  not  enforced  during  the  summer  of  1879. 

C. — THE  STREETS. 

The  older  a  Cuban  city,  or  any  part  thereof,  the  narrower  the  streets.  One-fifth  of 
the  population  of  Havana  live  within  the  now  demolished  walls,  and  this  "  intramural " 
population  possesses  streets  so  narrow  that  on  every  corner  is  posted  either  ''up"  or 
"down,"  to  indicate  to  all  vehicles  that  they  must  pass  only  in  the  direction  indicated. 
As  time  extended  the  city  farther  and  fart  Her  beyond  its  walls  the  streets  gradually 
became  wider,  until  some  attained  the  ordinary  dimensions  usually  found  in  the  United 
States.  Matanzas,  Cardenas,  and  Cienfuegos  wore  founded  subsequently  to  Havana, 
in  the  order  mentioned ;  therefore  Matanzas  has  many  narrow  streets,  but  not  as  narrow 
as  Havana ;  Ca  rdenas  few,  and  Cienfuegos  none.  The  narrower  the  streets,  the  smaller, 
usually,  the  house  lots,  and  the  more  defective  the  ventilation  of  the  houses ;  however, 
it  should  not  be  forgotten  that  these  are  for  the  most  part  one-story  houses,  and  that 
wider  streets  afford  no  better  ventilation  to  houses  with  several  or  many  stories.  Leas 
than  one-third  of  the  population  live  on  paved  streets,  and  these  are  as  well  paved  and 
kept  as  clean,  it  is  believed  cleaner,  than  is  usual  in  the  United  States.  The  remainder 
live  on  unpaved  streets,  which  for  the  most  part  are  very  filthy.  Many  of  these,  even 
in  old  and  densely  populated  parts  of  the  city,  are  no  better  than  rough  country  roads, 
full  of  rocks,  crevices,  mud-holes,  and  other  irregularities,  so  that  vehicles  traverse  them 
with  difficulty  at  all  times,  and  in  the  rainy  season  they  are  sometimes  impassable  for 
two  months.  Rough,  muddy,  or  both,  these  streets  serve  admirably  as  permanent  recep- 
tacles for  much  decomposing  animal  and  vegetable  matter.  Finally,  not  less,  probably 
more,  than  one-half  the  population  of  Havana  live  on  streets  which  are  constantly  in  an 
extremely  insanitary  condition,  but  these  streets,  though  ho  numerous,  are  not  in  the 
beaten  track  of  the  pleasure  tourist,  in  which  capacity  the  writer,  in  1856,  spent  ten 
days  in  Havana  without  witnessing  many  of  the  evils  now  testified  to  with  emphasis. 

In  respect  to  the  streets  of  Havana,  Messrs.  Ariza  and  Herrera  reported  in  18£0  as 
follows:  "In  the  old  intramural  city,  in  which  live  about  40,000  people,  the  streets 
vary  in  width,  but  generally  they  are  0.8  meters  [about  22  feet]  wide,  of  which  the 
sidewalks  occupy  about  1\  feet.  [In  many  streets  the  sidewalk  at  each  side  is  not  even 
18  inches  wide.  ]  In  the  new,  extramural  town  the  streets  are  generally  10  meters  [32.8 
feet]  wide,  with  3  meters  [nearly  10  feet]  for  the  sidewalks,  and  7  meters  [23  feet]  for 
the  wagon-way.  There  are  few  sidewalks  in  any  except  in  the  first  four  of  the  nine 
city  districts.  Considerably  more  than  two-thirds  of  the  population  of  Havana  live 
on  unpaved  streets." 

D.— HOUSES. 

More  than  two-thirds  of  the  population  live  in  densely  inhabited  portions  of  the  city, 
where  the  houses  are  crowded  in  contact  with  each  other.    The  average  house-lot  does 
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not  exceed  '27  by  112  feet  in  size.  There  are  17,259  houses,  of  which  lf>,494  are  one-story, 
1,532  are  two  stories,  186  are  three  stories,  and  only  27  are  four-story  houses,  with  nouo 
higher.  At  least  twelve  in  every  thirteen  inhabitants  live  in  one-story  lionses;  and  as 
the  total  civil,  military,  and  transient  population  exceeds  200,000,  there  are  more  than 
twelve  inhabitants  to  every  house.  Tenement  houses  may  have  many  small  rooms,  but 
each  room  is  occupied  by  a  family.  Generally,  the  one-story  houses  have  four  or  tivo 
rooms;  bat  house-rent,  as  also  food  and  clothing,  are  rendered  so  expensive  by  taxa- 
tion, by  export  as  well  as  import  duties,  that  it  is  rare  for  a  workman,  even  when  paid 
$50  to  $100  a  month,  to  enjoy  the  exclusive  use  of  one  of  these  mean  little  houses. 
Reserving  one  or  two  rooms  for  his  family,  he  rents  the  balance.  This  condition  of 
affairs  is  readily  understood  when  it  is  known  that  so  great  a  necessity  as  flour  cost 
in  Havana  $15.50,  when  its  price  in  the  United  States  was  $0.50  per  barrel. 

Iu  the  densely  populated  portions  of  the  city  the  houses  generally  have  no  back 
yard,  properly  so  called,  bnt  a  flagged  court-,  or  narrow  vacant  space  into  which 
sleeping-rooms  open  at  the  side;  and  in  close  proximity  with  these,  at  the  rear  of  this 
contracted  court,  are  located  the  kitchen,  the  privy,  and  often  a  stall  for  animals.  In 
the  houses  of  the  poor,  that  is,  of  the  vast  majority  of  the  population,  there  are  no 
storerooms,  pantries,  closets,  or  other  conveniences  for  household  supplies.  These  are 
furnished  from  day  to  day,  even  from  meal  to  meal,  by  the  corner  groceries ;  and  it  is 
rare,  in  large  sections  of  Havana,  to  find  any  one  of  the  four  corners  of  a  square  with- 
out a  grocery — a  fact  which  teacnes  forcibly  the  necessities  of  the  poor,  their  improvi- 
dence, and  the  discomfort  of  their  homes. 

The  walls  of  most  of  the  houses  in  Havana  are  built  of  "  mamposteria,"  or  rubble 
uianoury,  a  ]>orous  material  which  freely  absorbs  atmospheric  as  well  as  ground  moist- 
ure. The  mark  of  this  can  often  be  seen  high  on  the  walls,  and  Messrs.  Arlza  and 
Herrera  rej»ort  that  this  varies  from  2  to  7  feet  in  the  houses  generally.  The  roofs  are 
excellent,  nsoul  y  flat,  and  constructed  of  brick  tiles.  The  windows  are,  like  the 
door*,  unusually  high,  nearly  reaching  the  ceiling,  which,  in  the  best  houses  onlv,  it* 
also  unusually  high.  The  windows  are  never  glazed,  but  protected  by  strong  iron  bars 
on  the  outside,  and  on  the  inside  by  solid  wooden  shutters,  which  are  secured,  like  the 
<l«>ors,  with  heavy  bars  or  bolts,  and  in  inclement  weather  greatly  interfere  with 

S roper  ventilation.  Fire-places  with  chimneys  are  extremely  rare,  so  that  ventilation 
ejiends  entirely  on  the  doors  and  windows,  which,  it  should  be  stated,  are  by  no 
means  unusually  largo  in  most  of  the  sleeping-rooms  of  the  poor.  Generally  in*  Ha- 
vana, less  generally  in  other  cities,  the  entrances  and  court-yards  are  flagged  with 
stone,  while  the  rooms  are  usually  floored  with  tile  or  marble.  With  rare  exceptions, 
the  lowest  floor  is  in  contact  with  the  earth.  Ventilation  between  the  earth  and  floor 
is  rarely  seen  in  Cuba.  Messrs.  Ariza  and  Herrera  report  that  iu  Havana  the  average 
height  of  the  ground  floor  is  from  7  to  11  inches  above  the  pavement,  but  in  Havana, 
and  more  frequently  in  other  Cuban  towns,  one  often  encounters  houses  which  are 
entered  by  stepping  down  from  the  sidewalk;  and  some  floors  are  even  below  the  level 
of  the  street.  In  Havana,  some  of  the  floors;  in  Matanzas,  more;  in  Cardenas  and 
Cicnfuegos,  many  are  of  the  bare  earth  itself,  or  of  planks  raised  only  a  few  inches 
above  the  damp  ground. 

The  privy  and  the  sink  for  slops,  the  open  kitchen  shed,  and  the  stable  immediately 
adjoin  each  other,  confined  in  a  very  contracted  space  close  to  sleeping-rooms.  The 
privy  consists  of  an  excavation  which  often  extends  several  feet  laterally  under  the 
stcme  flags  of  the  court.  Even  if  the  sides  be  walled,  the  bottom  is  of  the  original 
porous  earth  or  subsoil  rock,  thus  permitting  widespread  saturation  of  the  soil.  The 
privy  is  never  emptied  until  it  will  hold  no  more,  which  seemed  generally  to  occur  in 
from  live  to  ten  years,  and  this  is  accomplished  by  transportation  in  buckets  to  casks  at 
the  front  door;  and  Messrs.  A.  and  H.  state  that  during  heavy  rains  the  contents  of  tlie 

Envies  and  sinks  are  at  times  thrown  into  the  streets,  from  whence  they  are  removed 
y  the  flow  of  the  rain-water.  So  many  privies  are  filled  to  overflowing  and  unserv- 
iceable that  an  American,  twenty  years  resident  in  Havana,  assured  me  that  in  many 
streets  itinerant  chamber-pot  venders  plied  a  prosperous  trade,  and  that  these  con- 
veniences were  daily  used  by  many,  the  contents  emptied  into  the  streets,  and  there 
coneealed  by  a  thin  covering  of  loose  dirt.  Very  rarely,  indeed,  has  a  Cuban  privy  a* 
ventilating  pipe,  and  hence  belches  forth  its  nauseous  odors  throughout  the  house, 
often  in  summer  even  to  the  front  door.  Nothing  more  stinking,  nasty,  and  uiiwliole- 
smiie  than  the  privy  system  of  Havana  and  of  Cuba  can  be  conceived.  It  would  nob 
be  | possible  to  make  it  worse.  In  juxtaposition  with  tho  privy  is  another  excavation 
or  Mink  to  receive  the  filthv  refuse  water  of  the  kitchen,  laundry,  and  hoiipehold  gen- 
erally; for,  police  regulations  prohibit  the  discharge  of  such  refuse  fluids  into  the 
struts,  except  during  rains.  These  refuse  fluids  are  said  to  undergo  a  decomposition 
which  render  them  intolerably  offensive.  They  notably  aid  the  contents  of  the  privy 
in  foully  saturating  the  soil  beneath  the  house.  Such  is  the  proximity  of  the.  stable 
to  sleeping  apartments  that  farcy  would  be  more  frequent  if  horses  were  more  afilicted. 
Garbage,  T>y  police  regulations,  should  be  deposited  daily  at  the  door,  and,  collected 
each  night,  should  he  transported  out  of  town ;  probably  these  regulations  are  com- 
paratively well  executed. 
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En  masse,  the  houses  of  the  people  generally  appear  comfortless  and  cheerless,  sol  *" 
reminded  me  of  a  rough  dirty  camp  of  disorderly  volunteers.    Water  is  so  ill  supplied 
-that  the  people  are  not  cleanly  either  in  their  houses  or  their  persons,  and  the  condi-  •  * 
tion  of  these  houses  has  been  inadequately  portrayed,  if  the  facts  are  not  accounted 
for,  that,  in  the  summer  season  at  least,  a  fecal  or  urinary  odor,  due  to  man  or  beast» 
prevails  generally ;  and  that,  in  traversing  the  streets,  a  musty,  nauseous,  or  exoift»    * 
ynentital  odor  is  distinctly  perceptible  as  it  oozes  from  the  front  doors  and  window*    , 
<  these  habitually  open  without  any  intervening  space  directly  on  the  street)  of  nearly    < 
43 very  house.    At  times  a  faecal  odor  from  the  harbor  was  distinctly  perceived  who* 
the  wind  blew  from  the  harbor  into  my  room  a  hundred  feet  distant.    With  time,  onefe 
olfactory  nerve  becomes  benumbed  and  fails  to  give  warning  of  the  stench,  if  faint* 
irom  the  privies  and  the  stables. 

It  may  be  stated  of  houses  iu  Cuba,  generally,  that  Cuban  towns  present  a  novel, 
picturesque,  and  pleasing  appearance  at  a  distance,  but  that  a  close  inspection  tends 
Xo  convert  this  pleasure  into  disgust.  All  of  these  towns  are  characterized  by  low. 
mean-looking  one-story  houses,  with  floors  on  a  level  with  the  streets ;  by  streets  which 
are  unpaved  and  often  very  muddy  dirt  roads ;  by  filth,  squalor,  and  dirty  people 
■everywhere.  Outside  of  the  towns,  often  in  their  outskirts,  the  great  majoritv  of 
Louses  are  mere  palm-leaf  huts,  which  have  a  single  opening  and  a  dirt  floor.  These 
•are  more  wretched  dwellings  than  the  former  negro  slaves  of  tne  United  States  enjoyed; 
<Lreary  within,  they  defy  domestic  comfort  and  decency,  and  suggest  thriftlessness, 
poverty,  barbarism.  When  houses  have  back  yards,  these  are  usually  repulsively 
crowded  with  dilapidated  furniture  and  boxes,  with  old  clothes,  cocoa-nut  rinds,  and 
<an  astonishing  variety  of  disorder  and  filth. 

There  has  been  no  intention  to  convey  the  idea  that  houses  may  not  be  found  in 
American  cities  as  foul  as  they  can  be,  and,  therefore,  as  foul  as  they  are  found  in  Cuba; 
l>ut  in  the  former  these  evil  conditions  are  seen  as  exceptions,  confined  to  narrow,  dis- 
reputable limits,  while  iu  Havana  these  conditions  in  the  " homes  of  the  poor"  are 
•widespread  and  general.  Moist,  foul,  stagnant  air,  confined  low  to  the  ground,  is 
found  everywhere,  so  everywhere  can  be  seen  the  refuse  of  fruits  and  of  vegetable  sub- 
stances, furnishing  abundant  material  for  decomposition,  while  numerous  turkey-buz- 
zards, roosting  on  the  trees  and  house-tops  of  populous  cities,  sufficiently  testify  to 
.ample  supplies  for  animal  putrefaction.  These  pross  insanitary  evils  are  as  abun- 
dant in  Havana,  where  yellow  fever  always  prevails,  as  in  Canton  and  Bombay,  where 
this  disease  never  occurs. 

Of  the  various  evils  recounted  in  connection  with  the  subject  of  houses,  there  are 
two  which  deserve  special  attention.  Many  facts,  besides  those  associated  with  the 
fliolds  of  vessels,  justify  the  belief  that  the  growth  of  the  poison  of  yellow  fever  is 
specially  favored  in  warm,  moist,  ill-ventilated  places,  where  air  is  closely  confined. 
The  low-lying  floors  touching  the  earth,  the  small  densely  packed  houses,  the  unusually 
•contracted  ventilating  space  in  their  rear,  the  large un ventilated  excavation  for  privies 
«and  sinks,  all  furnish,  as  is  firnilv  believed,  the  most  favorable  breeding;  places  for  the 
ipoison  of  yellow  fever.  In  addition,  statistics  prove  that  in  great  cities  subjected  to 
vtheir  ordinarily  unfavorable  conditions,  the  denser  their  population  the  sicklier  and 
shorter  the  lives  of  their  inhabitants.  Common  sense  and  experience  unite  to  teach 
that  the  denser  a  population  the  more  widespread  and  frightinl  the  havoc,  especially 
of  communicable  diseases.  Elsewhere  will  be  found  a  special  report  on  the  density  of 
the  population  of  Havana  compared  with  numerous  other  cities,  and  it  therein  appears 
that  more  than  three-fourths  of  the  people  of  Havana  live  in  the  most  densely  popula- 
ted localities  in  the  world.  A  tropical  climate  renders  this  enormous  evil  still  greater. 
3?ot  only  in  Havana  but  throughout  Cuba  the  average  number  of  inhabitants  to  each 
liouse  is  unusually  great,  and  this  fact  enables  us  better  to  understand  the  great  preva- 
lence in  Cuba  of  those  communicable  diseases  which  its  climate  and  other  local  condi- 
tions favor. 

In  connection  with  the  homes  of  the  living  and  of  their  air-polluting  causes,  the  follow- 
ing facts  respecting  the  homes  of  the  dead  deserve  attention,  as  these  facts  are  calcu- 
lated to  guard  us  against  hasty  conclusions :  Sanitarians  were  greatly  offended  by  the 
■burial  or  the  dead  of  Havana  in  its  churches  until  1806,  when  the  "cemetery  of  Es- 
pada "  was  established  outside  the  walls.  In  the  course  of  years  the  growing  oity 
.surrounded  this  cemetery,  and  to  this  was  again  attributed,  among  other  insanitary 
•evils,  a  bad  influence  on  yellow  fever.  Overcrowded  with  more  than  three  hundred 
thousand  dead  bodies  this  cemetery  it  was  closed  in  1871,  since  when  all  the  dead  of  Ha- 
vana have  been  interred  in  the  new  "cemetery  of  Colon,"  which  is  admirably  located 
and  too  distant  from  the  population  to  exercise  upon  it  any  evil  influence.  It  is  note- 
worthy that  there  has  apparently  been  no  abatement  in  the  prevalence  of  yellow  fever. 

E. — THE  HARBOR. 

The  beautiful  harbor  of  Havana  is  inclosed  by  graceful  hills,  five  of  which  are  sur- 
mounted by  picturesque  forts ;  its  pleasingly  diversified  banks  are  covered  either  with 
variously  colored  houses,  or  with  verdure  which  encroaches  upon  the  water.    The 
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narrow  entrance,  about  400  yards  in  width  and  1,200  in  length,  opens  into  the  irregu- 
lar harbor,  which  has  three  chief  coves  or  indentations,  termed  "ensenados."  The* 
extreme  length  of  the  harbor  from  its  sea-entrance  to  the  limit  of  the  most  distant 
ensenada  is  three  miles;  and  its  extreme  breadth  is  a  mile  and  a  half.  Hut,  within  the 
entrance,  the  average  length  is  only  about  one,  aud  the  average  breadth  about  two- 
thirds  of  a  mile.  However,  because  of  the  irregularly  projecting  points  of  laud  which 
form  the  ensenadas,  there  is  no  locality  in  the  n arbor  where  a  vessel  can  possibly  an- 
chor farther  than  500  yards  from  the  shore.  Its  greatest  depth  is  about  40  feet,  but 
the  anchorage  ground  for  vessels  drawing  18  feet  of  water  is  very  contracted,  not  ex- 
ceeding one-half  the  size  of  the  harbor.  The  number  of  vessels  in  this  harbor  in  16?d 
at  any  one  time  varied  from  forty-seven  to  two  hundred  and  twenty-seven,  and  the 
average  number  exceeded  one  hundred,  so  that  it  is  rare  to  see  any  one  vessel  inor&- 
than  a  very  fow  hundred  feet  distant  either  from  another  vessel  or  from  the  shore. 
The  rise  and  fall  of  the  tide  does  not  usually  exceed  2  feet,  and  the  water  is  not  other- 
wise replenished  except  by  six  little  brooks,  which,  even  including  the  so-called 
rivers  Luyano  and  Martin  Perez,  aro  utterly  insignificant  except  after  a  heavy  rain. 
Though  pleasing  to  the  eye,  though  sufficiently  commodious  and  remarkably  safe  for* 
shipping,  this  harbor  is  to  the  sanitarian  little  more  than  an  almost  stagnant  pond  or 
large  open  ill-drained  sewer  into  which  is  daily  discharged  the  refuse— comparatively- 
little  of  it  being  f»cal— from  more  than  one  hundred  thousand  people  with  their  do- 
mestic animals,  all  the  tilth  from  the  numerous  vessels,  the  blood,  offal,  and  other 
refuse  from  more  than  400  animals  daily  butchered,  and  the  fwcal  as  well  as  other 
refuse  from  the  chief  military  hospital,  and  probably  from  other  houses  which  are- 
rarely  without  some  cases  of  yellow  fever.  The  sewers  of  several  forts  occupied  by 
nnmerous  soldiers  empty  into  the  harbor,  soap  factories  add  their  quota  of  unsavory- 
refuse,  and  from  the  gas-works  flows  a  constant  stream  of  an  oleaginous  tarry  mass,. 
which,  in  calm  weather,  gives  to  a  portion  of  the  harbor  an  unpleasant  odor  and  at 
nasty  seam,  which,  however,  may  not  be  unhealthy.  Around  the  fish  market  and  at. 
tjie  extreme  southern  shore  the  harbor  is  the  most  nauseating  and  disgusting.  A  con- 
siderable portion  of  the  city  drains  into  the  sea,  and  it  would  be  well  if  all  of  it  did, 
but  engineers  pronounce  this  impracticable.  Much  of  the  eastern  and  southern  shores* 
are  destitute  of  wharves;  many  of  these,  where  they  do  exist,  are  dilapidated,  worm- 
eaten,  rotten,  and  all  of  them  serve  as  traps  for  entangling  the  abundant  filth  poured 
into  the  harbor.  All  along  the  shore,  as  is  usual  in  seaports,  this  filth  is  very  ap- 
parent, and  this  is  most  offensively  the  case  along  the  southern  shore,  where  the  water 
is  more  stagnant  than  elsewhere,  where  the  harbor  is  fast  filling  up,  and  where  the* 
adjacent  land  is  low. 

Notwithstanding  these  facts,  the  water  of  the  harbor,  though  examined  carefully 
and  repeatedly  by  Dr.  Stern  burg,  failed  to  present  evidence  of  special  putridity,  nor 
did  it  during  the  summer  of  1879  manifest  the  remarkable  phosphorescence  usual  at  this 
season,  and  for  which  this  and  other  harbors  of  tbe  Antilles  have  long  been  particu- 
larly noted.  Several  high  authorities  associate  the  unwonted  prevalence  or  yellow- 
fever  at  Havana  with  the  unwonted  putridity  and  phosphorescence  of  the  water  of  its. 
harbor;  it  therefore  deserves  record  that  these  were  not  present  in  1H79,  although 
yellow  fever  prevailed  with  more  than  usual  be  verity.  It  was  reported  that  vessels  or 
the  British  navy  were  especially  forbidden  to  use  this  water  on  board  for  any  purpose- 
whatever. 

The  sanitarian  cannot  hesitate  to  advocate,  for  general  reasons  if  not  specially  for 
yellow  fever,  the  cleansing  of  the  harbor,  the  cessation  of  daily  additions  to  it  of  large* 
musses  of  filth,  and  the  replenishment  of  it  by  constant  currents  of  pure  water.  To 
accomplish  the  last,  it  has  been  much  insisted  on,  in  the  United  States,  as  well  as  in 
Cuba,  that  canals  should  be  dug.  Out  of  Cuba  it  ought  to  be  better  understood,  that 
Havana  is  by  no  means  deficient  in  highly  educated,  skillful,  practical  engineers,  who* 
are  fully  alive  to  the  sanitary  interests  of  the  city,  and  to  the  merits  of  this  special 
subject.  Among  these,  Colonel  A 1  bear  stands  pre-eminent,  and  in  September,  ltt7°> 
he  delivered  before  the  Academy  of  Sciences  an  extremely  able  address  on  this  subject  r 
which  is  so  full  of  instruction,  on  other  local  conditions  also  of  interest  to  the  saui 
tarian,  that  this  address  lias  been  translated  and  is  presented  (chap.  XXII),  as  a  most 
interesting  part  of  this  report.  Colonel  Albear  seems  to  have  conclusively  demon- 
strated the  impracticability  of  these  proposed  canals  ;  and  my  own  conviction  is  that  if 
practicable  they  could  not  possibly  place  the  small  harbor  of  Havana  in  as  favorable* 
sanitary  condition  as  are  by  nature  the  large  harbors  of  Matanzas  and  of  Cienfucgos,, 
where  yellow  fever  none  the  less  prevails. 

Ballast. — Opposite  to  Havana,  on  the  eastern  and  southern  shore  of  the  harbor,, 
there  are  five  depots  for  ballast,  which  is  often  deposited  on  the  very  edge  of  the  har- 
bor, with  its  lowest  layer  in  contact  with  the  water.  It  is  composed,  for  the  most 
part,  of  friable  porous  rocks  and  the  dusty  detritus  thereof,  intermingled  often  will* 
saucl  and  earth,  and  not  infrequently  withhuman  excretions.  Even  the  hardest  and 
densest  of  these  rocks  absorb  a  large  amount  of  air,  and  of  water  after  bring  dried  ill 
the  sun.     Considering  this  fact,  together  with  the  facts  that  science  is  still  very  igno> 


102   ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH. 

Taut  respecting  fomites,  and  that  outbreaks  of  yellow  fever  Lave  been  frequently 
attributed  to  ballast  from  infected  ports,  ordinary  prudence  dictates  that  such  ballast 
should  be  treated  with  suspicion,  and,  therefore,  as  dangerous.     It  should  also  be 
remembered  that  vessels  in  ballast  sail  from  Cuban  ports,  especially  from  May  to 
December,  when  the  export  trade  of  Cuba  is  leot»t,  and  to  southern  ports  of  the  Uni. 
ted  States.    Of  the  five  depots  for  ballast,  ono  is  withiu  the  very  town  of  constantly 
infected  Regla  and  deserves  special  condemnation ;  it  receives  freely  fluids  from  the 
streets,  and  human  excretions,  and  in  the  nook  of  the  harbor  where  this  depot  is  situ 
ated  vessels  frequently  become  infected.    Another  depot,  almost  as  objectionable,  is 
at  Casa  Blanca,  but  this  is  apparently  little,  if  at  all,  used  now.    The  other  three 
places  of  deposit  are  less  objectionable. 

General  observations. — In  proof  tbat  the  insanitary  condition  of  Havana  and 
the  causes  thereof  have  in  nowise  been  exaggerated,  nor  aught  written  with  either  the 
thoughtlessness  or  the  malice  which  not  infrequently  characterize  the  comments  of  a 
casual  visitor  to  a  foreign  country,  many  confirmatory  quotations  could  be  given  from 
the  writings  of  distinguished  resident  physicians.  Two  examples  only  will  be  cited,  on* 
from  an  American,  the  other  from  a  native  resident,  each  proving,  among  other  things," 
that  the  people  of  Havana  have  able  instructors  at  home  and  need  no  commission  from 
Abroad  to  teach  them  the  evils  of  their  condition  and  the  remedies.  As  elsewhere,  the 
means  to  secure  the  application  of  the  remedies  are  lacking. 

Dr.  D.  M.  Burgess,  resident  in  Havana  since  1866,  ana  since  1879  United  States 
sanitary  and  quarantine  inspector,  reported  to  a  United  States  Congressional  commit- 
tee on  February  12,  1879,  the  following  among  other  things : 

"Havana  is  admirably  located  on  elevated  ground  which  readily  admits  of  excellent 
drainage  and  sewerage ;  yet,  while  perhaps  one-tenth  only  of  the  streets  have  sewers, 
these  are  so  defective  that  they  are  for  sanitary  purposes  worse  than  useless :  large 
pools  of  dirty  water,  pregnant  with  filth,  suspiciously  embossed  with  green,  all  kinds 
of  slops  and  urine,  are  found  in  many  of  the  streets.  Heaps  of  excrement,  garbage, 
and  dead  animals,  putrefying  in  the  tropical  sun,  are  common  in  and  around  the  city. 
The  universal  household  receptacle  for  human  excrement  and  household  slops  is 
merely  an  excavation  in  the  rear  of  the  house.  The  effluvia  therefrom  pervades  the 
houses,  and  the  fluid  contents  saturate  the  soil  and  the  soft  porous  coral  rocks  on 
which  the  city  is  built.  Hence,  all  well-water  is  ruined,  and  every  ditch  dng  in  the 
streets  exhales  an  offensive  odor.  Thus  Havana  may  be  said  to  be  built  over  a  privy. 
Violations  of  sanitary  laws  are  so  frequent  that  one  begins  to  suspect  that  it  is  made  a 
study  how  to  break  them  most  flagrantly." 

Dr.  F.  Zayas,  a  distinguished  physician,  and  one  of  the  members  of  the  Spanish  yel- 
low fever  commission,  could  furnish  an  excellent  quotation  from  the  second  volume  of 
the  Anales,  but  tho  following  in  the  third  volume  of  the  same  is  preferred.  It  is  by  Dr. 
J.  G.  Lebredo,  a  most  eminent  and  estimable  physician,  also  a  member  of  the  Spanish 
commission.    The  translation,  though  free,  is  faithful : 

"To  ono  who  asked  an  inhabitant  of  the  Pontine  marshes  how  life  was  there  pos- 
sible, the  answer  was  given.  ( We  do  not  live,  we  die  heie.'  So  might  we,  who  live  in 
Havana  and  other  parts  of  Cuba,  reply  to  a  like  question.  Look  at  the  extensive 
ward  of  Jesus  Maria,  which,  located  on  naturally  low  ground,  has  been  gradually 
raised  by  dumping  upon  it  the  refuse  and  garbage  of  this  city.  Look  at  the  immedi- 
ate shore  of  the  harbor,  and  see  the  vast  extent  of  beach,  covered  by  marsh  vegetation 
and  organic  detritus!  Who  of  us  has  not  had  his  senses  rebel  against  the  disgusting 
and  pernicious  influences  emanating  from  the  little  stream,  which,  flowing  under  the 
Chavez  Bridge,  traverses  the  extreme  southern  part  of  Havana,  a  stream  polluted  by 
a  tan-yard,  reddened  by  the  blood  and  corrupted  by  the  offal  of  the  slaughter-houses  f 
Look  at  the  residences  between  the  admirable  and  much-frequented  Belascoin  and 
Infanta  avenues,  and  see  their  adjacent  piles  of  filth,  in  despite  of  a  law  which  pro- 
hibits any  such  deposits  within  100  meters  of  highways  and  residences.  Regard  other 
avenues,  throughout  whose  whole  length  gutters  are  seen,  exposing  to  the  energetic 
action  of  our  anient  sun  their  disgusting  contents !  Behold  our  cemetery  within  the 
city  limits,  and  our  sewers,  so  arranged  that  they  collect  within  our  walls  the  greater 
part  of  our  own  filth!  Look  at  our  many  streets  which  collect  rain  water  in  stagnant 
pools,  and,  impassable  to  vehicles,  are  covered  with  dark  green  mold !  See  the  vacaut 
places,  where,  for  miles  around,  our  trees  have  been  felled  without  a  thought  that 
each  stroke  of  the  ax  has  destroyed  one  more  safeguard  to  health !  Aggregated  in  vast 
number  upou  a  very  limited  site,  we  have  been  desolated  by  epidemics  of  cholera, 
small-nox,  dysentery,  croup,  and  almost  every  known  epidemic  disease ;  we  have 
annually  to  combat  intermittent,  bilious,  and  pernicious  fevers.  We  have  yellow 
fever  constituted  an  endemic  among  us ;  and  we  suffer  from  all  those  baueful  insani- 
tary evils  which  have  been  denounced  again  and  again,  but  which  must  be  constantly 
declaimed  against  as  long  as  they  exist.  These  fatal  conditions  so  surround  us  that 
we  constitute,  as  the  wise  Humboldt  .well  expressed  it,  '  a  society  of  convalescents ; ' 
in  fine,  *  we  do  not  live,  we  die  here.'" 

The  facts  now  detailed  conclusively  prove  that  the  sanitary  condition  of  Havana,  as 


ANNUAL  REPORT  OF  TIIE  NATIONAL  BOARD  OF  HEALTH.   103 

also  of  other  Cuban  ports  ami  towns,  is  extremely  unfavorable,  and  that  there  arc  many 
manifest  causes  for  this  evil  condition.  These  causes  may  bo  briefly  summarized  as 
follows:  An  equable,  warm,  damp  climate,  eminently  favorable  to  decomposition,  to 
putrefaction,  and  to  the  growth  of  living  organisms;  the  proximity  of  swamps  and 
stagnant  pools,  prolific  breeders  of  malarial  poison  ;  an  inadequate  supply  of  water, 
which  is  defective,  partly  in  quality  and  wholly  in  quantity  ;  very  bad  drainage  and 
avenge,  with  widespread  subsoil  and  house-wall  moisture ;  a  most  disgusting  privy 
system  and  an  insanitary  construction  of  the  houses,  whereby  many  ill- ventilated 
trap* are  provided  for  warm,  damp,  and  foul  confined  air;  a  polluted  harbor  con- 
stantly frequented  by  filthy  ships;  and,  finally,  an  unparalleled  density  of  population 
in  certain  urban  localities,  and  generally  throughout  Cuba,  in  the  houses.  By  such 
csaat*  the  pure  air  indisjiensablc  to  healthy  life  is  incessantly  and  grossly  polluted. 

Fur  mure  minute  details  on  the  subjects  of  this  chapter,  so  far  as  Havana  is  con- 
cernrtl,  the  reader  is  referred  to  the  statistical  data  contained  in  the  admirable  tables, 
is  chap.  XXIII,  of  the  official  engineers  of  the  city  of  Havana,  Messrs.  Aviza  and  Her- 

IMS. 


CHAPTER    V. 

CAUSES  OF  THE  "SO-CALLED"  ENDEMICITY  OF  YELLOW  FEVER  IN  HA- 
VANA AND  IN  OTHER  PLACES  IN  CUBA. 

The  concluding  summary  in  the  last  chapter  shows  that  all  the  insanitary  conditions 
attributed  by  any  theory,  it  makes  no  difference  which  one,  to  account  for  the  preva- 
lence of  yellow  fever  in  Havana,  are  there  present.    Is  the  disease  originated  in  foul 
ship*  within  the  American  tropics  f    Such  snips  superabound  there.    Is  the  disease 
both  originated  and  propagated  by  decomposing  and  putrefying  filth  ?    This  is  like- 
wise superabundant,    la  the  diseaso  never  originated  anywhere,  auy  more  than  veg- 
etables or  animals  are  now  originated,  but  being  introduced  is  it  propagated,  by  cer- 
tain conditions,  some  of  which  are  known  and  some  are  unknown  f    The  known  con- 
tains are  manifestly  present,  and  the  facts  prove  that  not  less  surely  the  unknown 
cuutlitiona  are  there.    In  respect  to  all  the  known,  and  presumably  the  unknown, 
local  iosaititary  conditions  so  prevalent  in  Havana,  the  great  predominant  fact  is  that 
all  of  these  exist  with  equal  intensity  iu  the  Asiatic  tropics  without  generating  the 
]Nti<on  of  yellow  fever ;  but  while  no  one  can  assign  a  valid  reason  why  this  ]>oison, 
if  there,  should  not  be  propagated,  all  well  understand  that  there  is  no  more  reason 
it  ihoakl  be  there  than  that  vegetables  and  animals  peculiarly  American  should  be. 
Failnre  of  transportation  is  the  cause  why  the  latter  have  never  appeared,  and  there- 
fore have  never  been  propagated  in  tropical  Asia,  and  this  is  the  sole  cause  which  can 
Mtiniactorily  explain  why  the  poison  of  yellow  fever  has  never  appeared  nor  been 
iwqitgated  there.    In  the  American  tropics,  even  at  Havana  itself,  the  facts  are  not 
Iv^  decisive  that  all  its  insanitary  evils  could  not  generate  the  yellow-fover  poison,  and 
tlirrvfore  could  not  propagate  it  unless  introduced,  and  introduced  at  a  time  when  the 
rrqnuite  unknown  as  well  as  known  conditions  were  favorable.    There  is  no  reason  to 
do.ilit,  bat  every  reason  to  be  assured,  that  the  physical  geography,  the  geology,  the 
lutft-orology,  and  all  the  insanitary  conditions  which  have  characterized  Havana  aud 
Cuii.i  since  1761,  were  identically  tho  same  during  the  two  and  a  half  preceding  cen. 
tnrit*,  apparently  of  total  and  certainly  of  habitual  exemption  from  yellow  fever, 
Uoreover,  there  are  in  Cuba  large  towns  which,  iu  spite  of  unaltered  local  conditions- 
it«t,.  ravaged  by  yellow  fever  for  the  first  time  during  the  lives  of  still  living  resi- 
d.iiK  and  there  are  at  this  day  localities  still  exempt  from  the  disease.    The  facts 
an*  similar  as  to  ail  others  of  the  Antilles. 

Climatic  and  ordinary  local  conditions  fail,  then,  to  explain  the  origin  and  preva- 
lence of  yellow  fever,  and  there  is  no  escape  from  the  conclusion  that  the  persistent 
animal  prevalence  of  this  disease  in  Havana  since  1701  must  be  due  to  conditions 
which  were  not  present  in  1760  and  in  the  years  prior  thereto.    Therefore,  the  causes  of 
this*  endemicit-y  must  be  sought  in  those  conditions  which  have  been  changed,  and  not 
iu  i  hose  which  have  remained  permanent.     Some  of  the  conditions  which  favor  yel- 
low fever  are  unknown;  none  the  less,  the  favoring  conditions  which  are  known  may 
suffice  to  account  satisfactorily  for  the  fact  that  the  disease  has  been  an  endemic  in 
Havana  only  since  1761. 

In  what  conditions,  whioh  have  since  ]>ersisted,  did  Havana  undergo  marked 
rkunge  in  17G1  f  Havana  and  Cuba  were  then  aroused  from  a  condition  of  prolonged 
kibargy  to  one  of  unparalleled  and  constantly  increasing  prosperity,  which  vastly 
increased  Havana's  commercial  intercourse,  foreign  as  well  as  domestic,  and  both  t be/ 
nnmberand  the  density  of  its  population.  Since  these  are  the  sole  conditions  which  were* 
changed,  they  moat  be  the  conditions  which  caused  yellow  fever  to  become  endemic 
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They  certainly  do  not  suffice  to  generate  this  poison,  but,  among  other  necessary  con- 
ditions, these  are  essential  to  its  propagation  and  dissemination. 

History,  as  trustworthy  as  it  ever  is  on  such  a  subject,  records  the  means  by^  which 
the  poison  was  transplanted  in  Havana,  the  place  of  exportation,  the  names  of  the 
importing  vessels,  and  the  passengers  specially  instrumental  in  the  transplantation. 
Preparing  for  a  threatened  siege  by  the  English,  Havana  received  important  assist- 
ance from  Vera  Cruz,  at  that  time  the  most  important  military  post  or  Spain  in  the 
Gulf  of  Mexico.  Spanish  men-of-war  conveyed  in  1761  from  Vera  Cruz  to  Havana, 
among  many  other  things  and  persons,  condemned  prisoners  to  work  upon  the  fortifi- 
cations. These  prisoners,  say  the  historians  of  the  time  without  a  dissenting  voice, 
transplanted  in  Havana,  unusually  crowded  by  those  preparing  to  defend  the  place, 
the  poison  of  yellow  fever.  It  grew  apparently  upon  wnat  it  feaon,  and  in  1762,  when 
Havana  was  captured  by  30,000  English  soldiers  and  sailors,  the  poison  found  a  still 
ampler  supply  and  apparently  continued  to  grow.  The  English  conquerors,  as  all 
even  of  the  Spanish,  historians  admit,  brought  prosperity  instead  of  desolation  to  the 
country.  Overthrowing  some  abuses,  they  reanimated  the  slave  trade,  and  thereby 
wonderfully  promoted  the  agriculture  of  Cuba  and  the  commerce  and  population  of 
Havana.  The  uninterrupted  annual  increase  of  tho  population  and  commerce  of  Ha- 
vana from  1761  to  the  present  time  is  without  a  precedent  in  the  Antilles.  Presum- 
ing that  the  transplanted  poison  found  in  Havana  the  climatic  and  other  local  condi- 
tions requisite  for  its  propagation,  its  exceptionally  persistent  annual  growth  seems 
specially  dependent  on  the  exceptionally  persistent  annual  increase  of  immigrants. 
No  one  can  doubt  that  all  other  favoring  conditions  being  the  same,  the  prevalence  of 
yellow  fever  would  be  most  persistent  in  those  places  where  unacclimated  immigrants 
arrived  most  continuously  and  in  greatest  number.  This  has  been  pre-eminently  the 
case  with  Cuba  and  especially  with  Havana,  comparing  these  with  other  islands  and 
cities  of  the  Antilles;  and  it  is  not  doubted  that  this  is  the  chief  reason  that  yellow 
fever  has  been,  since  1761,  more  persistent  and  widespread  in  the  latter  than  in  the 
former.  At  length  localized  in  Havana,  the  great  commercial  and  military  center  of 
Cuba,  the  poison  found  improved  and  more  rapid  methods  for  its  transplantation  to 
other  localities  and  also  beoame  localized  in  those  which  furnished,  like  Havana,  a 
large  annual  accession  of  immigrants.  Until  1819,  the  only  conveniences  for  dissemi- 
nating the  poison  were  sailing  craft  on  the  one  hand  and  wretched  dirt  roads  on  the 
other.  Steam  navigation,  introduced  in  1819,  gradually  increased  the  intercourse 
between  Havana  and  tho  principal  ports  of  Cuba,  and  steamship  lines  to  foreign  coun- 
tries, inaugurated  in  1848,  have  accomplished  the  same  end  as  to  foreign  ports.  In 
1837  the  first  railroad  was  opened ;  in  1852  Cuba  had  360  miles,  in  1860  794  miles,  and 
in  1873,  since  when  little  has  been  done,  829  miles  of  railroads,  most  of  which  center 
at  Havana,  linking  it  more  closely  not  only  to  the  principal  sea-ports,  but  also  to 
inland  towns.*  Cuban  testimony  is  that  yellow  fever  has  become  more  widespread 
with  tho  increase  in  these  methods  of  transportation,  and  this  testimony  is  confirmed 
by  like  experience  at  Vera  Cruz  and  at  New  Orleans.  The  Cuban  insurrection,  1868- 
1878,  forced  8pain  to  send  to  Cuba  a  number  so  large  of  unacclimated  soldiers  that 
during  some  of  these  years  the  Spanish  army  numbered  100,000  men.  Duty  called 
these  soldiers  to  the  eastern  mountainous  section  of  the  island,  where  yellow  fever  least 
prevails,  and  where,  in  many  places,  it  was  unknown.  Even  in  these  last  where  the 
natives,  though  susceptible  to  the  disease,  bad  never  suffered  with  it,  both  soldiers 
and  natives  were  so  frequently  attacked  that  it  was  not  doubted  that  the  soldiers 
carried  the  disease  with  them  wherever  they  went.  So  deep  an  impression  did  these 
often-repeated  occurrences  make  that  in  1879  not  one  physician  was  encountered  in 
Cuba  who  discredited  the  portability  and  thereby  the  communicability  of  yellow 
fever,  while  many  of  these  did  believe  in  its  local  origin,  and  in  its  personal  non-con- 
tagiousness. 

In  accounting  for  the  unusual  prevalence  of  yellow  fever  in  Havana  and  Cuba  com- 
pared with  others  of  the  Antilles,  it  is  well  by  repetition  to  emphasize  the  following 
mots :  Cuba  differs  from  these  in  that  its  products  are  more  valuable,  and  therefore 
its  commerce  by  land  as  by  sea  is  more  extensive,  and  its  population,  unacclimated 
and  acclimated!,  is  more  numerous  and  is  aggregated  more  densely  in  cities  which  are 
in  frequent  and  rapid  intercourse  with  each  other.  In  addition,  Cuba  makes  no  such 
efforts  to  limit  the  spread  of  yellow  fever  as  have  apparently  proved  successful  in  Martin- 
ique and  others  of  the  West  Indies.  None  the  less,  in  Cuba  and  Havana,  as  everywhere 
else  in  the  world,  tho  poison  of  yellow  fever  shows  a  fortunate  tendency  to  become 
dormant  annually,  and  even  at  times  to  die  out.  This  tendency  is  certainly  influenced 
by  lowered  temperature,  by  lack  of  unacclimated  material,  and  by  undetermined 
causes  other  than  these ;  inasmnch  as  yellow  fever  often  fails  to  prevail  as  usual, 
though  there  be  present  patients  sick  with  the  disease,  the  usual  high  temperature, 
and  the  usual  number  of  the  unacclimated,  as  was  strikingly  illustrated  throughout 
Cuba  in  1866.    Our  present  knowledge  justifies  the  hope  thaf ,  if  the  periods  when  this 

*  Details  of  tho  preceding  fact*  recorded  in  this  chapter  will  be  found  in  chnpa.  XVII  and  especially 
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tendency  to  die  out  was  very  manifest  were  utilized  in  efforts  for  protection,  even  Ha- 
vana might  be  freed  from  the  poison  of  yellow  fever  and  require  a  fresh  importation 
for  the  renewal  of  the  disease. 

So  far  i*  Cuba  from  making  any  efforts  to  control  yellow  fever  that  much  is  done  to 
favor  its  dissemination.    Some  examples  will  illustrate  this.     In  July,  1679,  the  chief 
military  hospital  at  Havana,  located  on  the  edgo  of  t  he  harbor  iu  one  of  the  notori- 
ously most  infected  wants  and  localities  of  the  city,  was  inspected.     It  contained 
many  cases  of  yellow  fever,  some  of  which  were  originating  therein  daily.     A  large 
loom  on  the  ground  floor  of  this  hospital  contained  new  blankets  and  other  hospital 
supplies  of  clothing  in  very  largo  quantities,  and  to  the  value  of  $80,000,  and  it  was 
found  that  these  supplies  were  lor  distribution  to  the  other  military  hospitals  scattered 
ow  the  island. 

The  board  of  health  of  Santiago  de  Cuba,  the  Cuban  city  next  to  Havana  in  size  and 
in  commercial  and  military  importance,  officially  reported  in  1879  as  follows :  "For- 
.  merty  yellow  fever  was  unknown  in  adjacent  rural  towns,  and  even  in  settlements  on 
the  limits  of  this  city,  but  during  the  war  the  disease  was  known  to  prevail  in  tlio 
military  hospitals  established  in  camps  more  than  1,000  feet  above  the  sea,  prevailing 
therein  epidemically  and  by  infection.  In  these  cases  the  disease  was  undoubtedly 
imported,  either  by  clothing  or  persons.  For  it  is  well  known  that  these  hospitals  were 
provided  with  the  necessary  supplies  by  the  central  hospital  located  in  this  city,  and 
that  communication  between  said  rural  hospitals  and  this  city  and  harbor  were  con- 
Hint."  Asking  for  an  explanation  of  the  appalling  recklessness  which  resulted  in 
storing  military  supplies  intended  for  distribution  to  non-infected  posts  in  the  very 
heart  of  the  moat  intensely  infected  places,  a  distinguished  surgeon  of  the  Spanish 
irmy  replied  with  sorrow  that  his  government  paid  better  attention  to  economizing 
in  money  than  to  savingthe  lives  of  its  soldiers.  While  all  governments  still  do  this, 
it  but  to  some  extent,  It  is  hoped  that  few  can  offer  such  reckless  examples  as  those 
jort  cited. 

Cubs  has  for  years  been  cursed  with  a  deteriorated  paper  currency,  much  of  it  is  so 
dirty  that  it  stinks,  and  some  of  it  is  so  foul  that  it  has  been  seen  conveying,  even 
•ticking fish  scales  from  jieraon  to  person.  Bags  are  specially  condemned  by  laws  as 
the  most  dangerous  fomites,  and  the  present  Cuban  paper  currency  deserves  equal  con- 
demnation. 

While  the  government  commits  acts  like  these,  which  facilitate  the  dissemination 
of  ydlow-fever  ]>oison  at  home,  it  is  not  surprising  that  even  less  regard  should  bo 
ahown  to  disseminating  the  poison  abroad.  It  was  reported  to  me  by  a  high  oilieial 
thit  during  one  or  more  of  the  past  ten  years  the  Spanish  authorities  in  Havana  issued 
clean  bill*  of  health  to  all  foreign  vessels  during  the  yellow  fever  season,  and  when 
the  disease  was  prevailing  with  its  usual  severity.  After  October  4,  1879,  the  same 
thing  occurred,  although  there  were  on  that  day  not  less  than  eighty  cases  of  yellow 
fever  in  the  city  and  nine  infected  vessels  in  tho  harbor. 

Such  official  acta  as  those  now  stated  are  the  more  astounding  when  associated  with 
tho fat that  by  Spanish  law  yellow  fever  is  a  "contagions  disease,"  and  that  in  the 
official  reports  of  every  board  of  health  and  public  hospital  it  is  entered  side  by  side 
smallpox,  under  the  heading  of  "  eufermadades  contagiosas."  Sufficient  has  now  been 
Mated  to  compare  8panish  practice  with  the  theory  of  Spanish  law  and  Spanish  med- 
ical officials,  and  also  to  show  that  if  these  theories  of  yellow  fever  be  correct,  then 
the  exceptional  prevalence  of  yellow  fever  in  Cuba,  as  well  as  its  importation  thence 
to  foreign  countries,  needs  little  further  explanation.  Having'  tho  poison,  all  the 
climttic  and  other  local  conditions  requisite  for  its  propagation,  and  constant  supplies 
of  nnsccliroated  food  for  the  poison,  ample  means  are  provided  to  bring  the  one  in 
contact  with  the  other. 

Seeking  for  the  causes  of  the  annual  prevalence  of  yellow  fever  in  Havana  and 
Cuba,  it  is  a  pertinent  fact,  especially  to  those  who  believe  that  this  disease  is  a  port- 
able and  in  some  wise  a  communicable  disease,  that  small-pox  has  likewise  become 
an  annually  prevailing  disease.    For  Cuba  at  large  it  is  probably  as  prevalent  and 
distinctive  aa  is  yellow  fever,  for  even  at  Havana,  where  vaccination  is  probably 
better  attended  to  than  elsewhere,  there  have  been  during  the  past  ten  years  an 
average  of  545  deaths  by  small-pox,  the  minimum  for  any  one  year  having  been  47, 
and  the  maximum  1,225.    When  it  is  considered  that  these  deaths  were  chiefly  in  the 
civil  and  resident  population,  and  that  the  deaths  by  yellow  fever  in  the  civil  popu- 
lation, which  includes  many  foreigners,  averaged  during  the  same  time  only  740  per 
annum,  it  will  be  admitted  that  small-pox  is  nearly  as  prcvaleut  even  in  Havana  aa 
is  yellow  fever.    Outside  of  Havana  there  are  proportionately  fewer  deaths  by  yellow 
fever,  and  probably  more  by  small-pox. 

The  official  instructions  of  the  National  Board  of  Health  directed  that,  in  order  better 
to  determine  the  causes  of  the  endemicity  of  yellow  fever  in  certain  parts  of  Cuba, 
there  should  be  made  "  a  careful  examination  of  neighboring  localities  where  the  disease 
does  not  appear  to  have  its  cause  permanently  localized."  Before  as  well  a?  after 
arrival  in  Cuba,  numerous  residents  thereof  were  found,  some  of  them  educated  and 
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truthful,  even  intelligent  physicians,  who  declared  that  yellow  fever  never  occurred, 
in  this,  that,  or  the  other  locality  adjacent  to  Havana,  nor  even  in  some  wards  of  tot) 
city  itself,  unless  contracted  elsewhere.    These  reports  were  associated  with  the  addi- 
tional assertion  that  said  places  had  a  fair  proportion  of  susceptible  residents,  and 
with  the  notorious  fact  that  there  was  rapid  and  incessant  intercourse  between  thest 
places  and  the  unquestionably  infected  wards  of  Havana.     Diligent  inquiry  wit 
made  for  all  such  places,  and  careful  investigation  invariably  proved  that  the  reports 
were  false,  and  that  their  authors  had  been  misled,  first,  by  ignorance  of  the  statis* 
tics  and  of  the  attending  circumstances  of  all  cases  and  deaths  by  yellow  fever  in  these 
places,  and,  secondly,  by,  in  truth,  a  comparatively  slight  prevalence  of  the  disease. 
The  localities  specially  investigated,  because  reputed  to  be  exempt  from  yellow  fever, 
were  Jesus  del  Monte,  the  Cerro,  and  Vedado,  three  suburban  wards  of  Havana,  and 
the  adjacent  towns  of  Guanabacoa,  Marianao,  and  San  Jose*  de  las  Lajas.    In  connec- 
tion with  said  wards,  others  having  a  specially  bad  repute  were  investigated  for  the 
purpose  of  determining  whether  any  instructive  facts  could  be  elicited  by  comparison. 
A  brief  special  report  is  elsewhere  published  respecting  these,  the  least  and  the  most 
sickly  wards  of  Havana;  and  in  the  special  reports  on  the  towns  above  named  will 
be  found  the  details  respecting  their  reputed  exemption  from  yellow  fever.    (See  Chap- 
ters XV,  XLI,  LI,  LXVI1).    Only  a  brief  summary  need  be  here  given  of  the  results 
of  these  investigations,  which,  very  soon  after  they  were  begun,  had  no  object  except 
to  determine  the  causes,  not  of  the  absolute  exemption,  as  was  alleged,  of  these  places, 
but  of  their  relative  freedom  from  yellow  fever.    The  problem  was  by  no  means  easy 
to  solve,  because  it  was  impossible  to  determine  with  accuracy  the  number  of  the  pop- 
ulation susceptible  to  the  disease,  and  very  difficult  to  collect  the  necessary  facts  as  to 
the  occurrence  of  yellow  fever  in  persons  who  were  not  in  the  habit  of  frequently  visit- 
ing infected  Havana ;  for,  in  suburban  localities,  few  residents  refrain  from  this.    It 
is  believed  that  these  difficulties  were  sufficiently  overcome  to  prove  that  the  chief  cause 
for  the  comparative  exemption  was  the  very  small  number  of  the  unacclimated  resid- 
ents in  these  places ;  but  that  these,  though  not  infrequently  attacked,  were  less  liable 
to  attack  than  if  in  the  heart  of  Havana.  Why  f   Of  the  six  localities  mentioned  five  are 
elevated  on  hills  and  well  exposed  to  the  winds,  but  Vedado,  the  sixth  one,  is  located 
only  a  fe  w  feet  above  the  soa ;  however,  this  narrow  ward  is  b  uilt  along  the  sea  shore,  and, 
like  the  other  places,  is  well  exposed  to  the  winds.    In  all  six  places  the  houses  occupy 
more  space  and  are  less  crowded  together,  the  density  of  the  population  is  far  less 
than  in  intensely  infected  localities,  and  the  drainage  is  better.    Hence,  the  explana- 
tion sought  for  was  believed  to  have  been  found  in  these  five  facts :  a  small  unaccli- 
mated population,  free  exposure  to  the  winds  furnishing  better  ventilation,  more 
epacious  house-lots,  and  more  unoccupied  space  between  these,  also  furnishing  better 
ventilation ;  a  sparse  population,  and,  finally,  better  drainage. 

In  completing  this  topic,  it  deserves  mention  that  Jesus  del  Monte,  and  the  Cerro, 
notwithstanding  their  reputation  for  salubrity,  front  the  southern  extremity  of  the 
harbor,  alleged  to  be  its  most  unhealthy  part,  while  Vedado,  which  enjoys  an  eouaily 
good  reputation,  constitutes  the  extreme  limit  of  Havana  ou  the  sea-coast;  ana  that 
Jesus  Maria,  the  ward  in  worst  repute,  fronts  the  harbor,  while  the  Colon  ward,  which 
is  also  in  very  bad  repute,  fronts  the  sea ;  both  of  these  are  built  on  land  reclaimed  by 
dumping  on  it  garbage  and  street  refuse. 

Finally,  respecting  the  various  degrees  of  the  prevalence  of  yellow  fever  in  differ- 
ent localities,  it  is  concluded  with  confidence  that,  wherever  in  Cuba  a  town  exists 
which  has  the  greatest  commercial  intercourse,  the  most  numerous  unacclimated  pop- 
population,  the  least  exposure  to  the  winds,  and  houses  the  most  crowded  together, 
densely  inhabited  and  filthy,  the  worst  ventilated  and  drained,  there  a  town  will  be 
found  wherein  the  endemic  prevalence  of  yellow  fever  is  most  marked. 

The  connection  of  climate  with  the  prevalence  of  yellow  fever  is  of  unquestionable 
importance,  and  a  special  report  on  this  subject  will  be  found  in  Chapter  XL 


CHAPTER  VI. 

THE  MEANS  WHEREBY  "  THESE  INSANITARY  CONDITIONS  CAN  BEST  BE 

MADE  SATISFACTORY." 

"  Sublftta  causa,  tollitur  effectus." 

If  the  two  preceding  chapters  have  subserved  their  purpose,  little  need  be  said  in 
the  present  one.  To  rectify  the  insanitary  conditions  of  Havana  and  of  other  ports  it 
is  manifest  that  all  the  causes  thereof  must  be  removed.  Pure  water  must  oe  sup- 
plied' in  unusual  abundance  to  the  poor  as  well  as  to  the  rich :  the  swamps  and  low- 
lands must  be  drained  and  raised  with  rock  and  earth  instead  of  with  garbage ;  old 
eewers  must  be  reconstructed  and  new  sewers  be  constructed  to  diminish  subsoil  moist- 


ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH.   107 

ure  and  subserve  all  other  sauitary  purposes  which  sanitation  requires  of  them ;  tho 
meets  must  be-  ill  large  number  widened,  regraded,  and  so  paved  or  repaired  that  they 
can  he  readily  kept  clean ;  the  houses  must  be  in  very  largo  proportion  torn  down  and 
reconstructed  on  a  different  plan  ;  the  excavations  for  privies  and  for  refuse  water 
most  be  filled  np  and  abandoned  and  a  new  system  be  introduced ;  the  stables  must 
be  removed,  at  least  from  close  proximity  to  sleeping  apartments ;  the  harbor  and  its 
shore  must  be  cleansed  and  kept  so:  and,  finally,  the  filthy  habits  of  the  common  peo- 
ple generally  must  be  reformed  ana  their  ignorance  of  the' means  by  which  to  protect 
themselves  from  disease  must  bo  fed  with  Knowledge.   To  accomplish  all  this   in  Ha- 
tids  alone  would  require  millions  of  money ;  but  these  requisite  millions  expended 
in  unitary  engineering  alone  would  correct  these  evils  only  in  part.     However,  since 
the  financial  problem  is  a  most  important  one,  some  of  its  factors  will  bo  stated. 

It  is  estimated  by  experts  in  such  matters  that  the  sanitary  engineer  would  require 
no:  lev  than  $20,000,000  to  correct  some  of  the  most  glaring  insanitary  evils— such  as 
hire  relation  to  the  water  supply,  tho  drainage,  the  sewerage,  the  paving  of  the  streets, 
and  to  the  harbor.  Where  is  even  this  snm  to  come  from  f  Spain,  with  one-third  of 
i  much  less  prosperous  population  than  has  the  United  States,  owes  a  larger  debt  on 
which  sho  cannot  pay  even  the  annual  interest.  Our  people  complain  of  the  exces- 
sive national  taxation  imposed  since  16Gl-'ti5  ;  but  Snain,  by  direct  and  indirect  taxa- 
tion, by  onerous  export  as  well  as  import  duties,  derives  from  the  1,400,000  people  of 
Cabs,  exhausted  by  the  insurrection  of  1803-78,  more  than  six  times  as  much  revenue 
a§  the  United  States  derives  from  an  eqnal  number  of  its  population.  Thus  the  gov- 
ernment renders  exorbitant  house  rent  (thereby  causing  overcrowding),  food,  cloth- 
ing, and  nearly  all  other  necessaries  to  healthy  life,  and  discourages  tho  construction 
of  more  numerous  and  better  houses,  because  these  and  all  other  evidences  of  increas- 
ing prosperity  insure  renewed  exactions  from  the  tax-collector. 

"Sines  ltfHS  the  annnal  expenditures  of  Cuba  have  far  exceeded  the  revenues," 
which  even  in  time  of  peace  are  in  greater  part  absorbed  by  the  army  and  navy.  Be- 
udesita  fall  share  of  this  vast  national  or  colonial  burden,  the  city  of  Havana  derives 
for  its  own  support,  from  its  105,000  population,  an  additional  $1,700,000  annually. 
Who,  having  a  Knowledge  of  these  factors  in  tho  financial  problem,  can  answer  from 
▼hence  is  to  come  the  many  millions  of  dollars  indispensable  to  render  the  insanitary 
conditions  of  Havana  satisfactory  f 

Including  the  financial  together  with  all  other  requisites  to  the  end  in  view,  the  an- 
swer to  the  question  "  What  can  and  should  be  done  to  render  the  insanitary  condi- 
tion of  Havana  and  other  ports  satisfactory  f"  must  be  the  same  as  would  apply, 
unfortunately,  to  numerous  other  places  within  as  well  as  without  tho  United  States ; 
the  people  must  be  provided  with  means  to  become  intelligent,  enlightened,  especially 
in  hygiene,  prosperous,  and  sufficiently  numerous  to  eventually  gain  both  the  knowl- 
edge and  t!ie  power  necessary  to  correct  their  insanitary  evils.  This  is  not  only  the 
hest,  bnt  the  only  means.  Until  their  accomplishment  (which  the  present  generation 
will  not  live  to  witness)  Havana  will  continue  to  be  a  source  of  constant  danger  to 
rrurr  ?essel  within  its  harbor,  and  to  every  southern  port  to  which  these  vessels  may 
sail  daring  the  warm  season. 

Since  the  United  States  commission  found  in  Cuba  only  well-known  causes  for  its 
insanitary  condition,  it  was  concluded  with  perfect  confidence  that "  the  means  to  ren- 
der thia  conditiou  satisfactory"  should  consist  of  those  well-tried  remedies,  above 
indicated,  which,  wherever  else  applied,  have  always  succeeded.    So  far  as  this  con- 
dition was  due  to  the  unusual  prevalence  in  certain  localities,  notably  in  Havana,  of 
jrllow  fover,  this  was  found  dependent  on  causes  not  exceptional  in  quality,  but  un- 
uMal  in  quantity ;  hence  the  remedies  can  not  bo  other  than  au  unusually  vigorous 
application  of  those  which  experience  teaches  are  elsewhere  efficient;  and  especially 
of  these  three,  via,  efficient  local  sanitation  to  remove  the  propagating  causes;  remo- 
val of  the  susceptible  material  on  which  the  poison  feeds ;  and  quarantine,  for  disin- 
fection of  infected  things,  and  isolation  of  infected  persons,  when  once  the  poison  has 
been  so  controlled  that  the  chief  danger  is  from  its  reintroduction.    Tho  application 
of  these  remedies  to  Havana  are  excessively  difficult,  and  somo  attach  to  them  only 
a  vague  and  secondary  importance.    These  believe  that  yellow  fever  originates  spon- 
taneously in  ships;  tnatitisa  "nautical,  oceanic,  or  pelagic"  malady,  and  that  if 
means,  easier  to  apply  than  those  above  recommended,  were  adopted  to  rid  ships  and 
harbors  of  the  poison,  generated  as  is  alleged  and  contained  in  them,  there  would  be 
an  end  of  it.    Since  this  view  has  an  important  bearing  on  the  prevention  of  yellow 
fever,  the  facts  in  the  matter  have  been  examined  in  Cuba,  and  the  records  of  the 
farts  respecting  other  infected  localities,  and  a  special  report  will  be  found  on  this 
subject  in  Chapter  IX. 
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CHAPTER  VII. 

"WHAT  CAN  AND  SHOULD  BE  DONE  TO  PREVENT  THE  INTRODUCTION 
OF  THE  CAU8E  OF  YELLOW  FEVER  INTO  THE  SHIPPING"  AT  HAVANA 
AND  OTHER  CUBAN  PORTS! 

What  can  and  what  should  bo  done  are  very  different  questions.  To  the  former  it 
might  be  answered,  the  United  States  can  adopt  only  one  measure  to  protect  itself 
effectually  and  with  absolute  certainty :  prohibit  the  entrance  into  its  ports,  during 
the  season  when  these  are  endangered,  of  all  vessels  cleared  from  infected  ports.  The 
second  question  might  be  answered  with  equal  brevity,  to  the  effect  that  the  chief 
thing  which  should  be  done  would  be  to  eradicate  the  disease  from  Cuban  ports ;  but, 
in  this  regard,  the  United  States  can  do  little,  if  anything. 

None  the  less,  there  are  some  things  which  both  can  and  at  the  same  time  should  be 
done,  since  they  tend  to  greatly  diminish  the  dangers  of  infection,  and  theso  palliative 
measures,  which  experience  and  better  sanitary  organization  may  render  thoroughly 
effective,  will  be  considered.  This  consideration  will  not  be  strictly  limited  to  the 
preventing  the  introduction  of  the  poison  at  infected  ports  of  departure,  but  will 
include  reference  to  some  of  the  means  calculated  to  eradicate  the  poison  after  its 
introduction  into  vessels,  and  to  prevent  such  vessels  from  continuing  to  be  sources 
of  danger  to  other  vessels  and  to  other  ports. 

A.— GENERAL  RECOMMENDATIONS. 

The  measures  which  will  be  first  mentioned  have  been  either  already  referred  to  or  are 
well  known,  and  therefore  require  only  a  brief  recapitulation.  The  ballast,  especially 
at  Havana,  Matanzas,  and  Cardenas,  should,  in  our  ignorance  of  the  subject  of  iomites, 
be  regarded  with  suspicion,  as  a  probable  mode  of  introducing  into  shipping  the  cause 
of  yellow  fever.  Means  can  and  should  be  adopted  to  avoid  this  source  of  danger ; 
cleaner,  denser,  lees  porous  and  absorbent  ballast  could  be  obtained ;  this  could  be 
kept  in  places  less  filthy  and  wet,  and  farther  from  the  very  edge  of  the  harbor,  as 
some  of  it  now  is;  and  ballast  might  be  disinfected. 

Since  pure  water  and  air  are  the  most  plentiful  and  among  the  most  efficient  disin- 
fectants, these  should  be  used  in  sufficient  abundance  to  maintain  in  every  nook, 
corner,  and  crevice  of  a  vessel  perfect  cleanliness  and  thorough  ventilation — all  im- 
portant ends — which  will  never  be  perfectly  secured  until  the  naval  architect  succeeds 
in  constructing  vessels  which  will  satisfy  hygiene,  as  well  as  commerce  and  war.  In 
urging  the  use  of  water  with  sufficient  freedom  to  secure  the  thorough  cleanliness  of 
the  vessel,  it  is  not  intended  to  recommend  such  abuses  of  it  as  would  insure  a  con- 
stant and  prejudicial  humidity  of  the  atmosphere. 

Vessels  should  lie  out  in  the  open  harbor,  as  distant  from  the  shore,  from  centers  of 
population,  and  from  other  vessels  as  may  be  practicable ;  and,  to  the  same  extent, 
they  should  avoid  intercourse  with  the  shore,  and  keep  to  the  windward  of  infected 
vessels  and  localities.  Experience  in  the  French  Antilles  has  tended  to  prove  that  a 
vessel  anchored  from  40  to  65  feet  to  the  windward  of  an  infected  vessel  is  compara- 
tively safe.  In  this  connection  it  is  proper  to  insist  upon  the  fact,  important  especi- 
ally to  quarantine  officers,  that  all  places,  though  equally  infected,  are  not  equally 
dangerous  to  their  shipping  ;  that  the  danger  varies,  other  things  being  equal,  with 
the  size  and  location  of  their  different  harbors ;  and  that  those  harbors  are  the  most 
*  dangerous  which  for.ee  vessels  to  anchor  close  to  each  other,  and  enable  them  to  ap- 

E  roach  nearest  the  shore  and  centers  of  population.  It  is  for  this  reason  that  the  small 
arbor  of  Havana,  inclosed  by  crowded  dwellings  encroaching  on  the  very  edge  of  the 
shore,  is  the  most  dangerous  harbor  in  Cuba,  and  probably  in  the  world.  For  like 
reasons,  the  harbor  of  Santiago  de  Cuba  is  specially  dangerous,  and  next  in  order  are 
the  harbors  of  Cieufuegos  and  Matanzas,  while  those  of  Cardenas,  Sagua,  and  most 
other  ports  of  Cuba  subject  the  shipping  to  much  less  risk.  The  shipping  at  Vera 
Cruz  also  suffers  little,  and  even  less  at  other  Mexican  ports,  for,  at  these,  vessels  are 
forced  to  anchor  far  from  shore  and  have  abundant  space. 

B. — DISINFECTION. 

Every  succeeding  year  is  now  likely  to  increase  existing  knowledge  of  disinfectants, 
and  the  means  to  utilize  this  knowledge  in  controlling  disease.  We  now  know  that 
disinfectants  should  be  used  in  much  greater  amount  than  has  been  customary,  more 
extensively  throughout  the  ship,  and  more  frequently  when  the  cargo  is  discharged, 
when  the  reloaded  vessel  is  nearly  ready  for  departure,  and  during  the  vc  yage.    J3x- 
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Vtncnce  seems  to  prove  that  an  infected  ship  is  even  more  dangerous  than  infected 

persona.    On  the  advantages  derivable  from  the  disinfection  of  vessels.  Dr.  De  Caneda, 

▼ho,  in  addition  to  other  official  duties  already  referred  to,  is  health  officer  of  the 

dockyard  of  the  Spanish  navy  at  Havana,  reported  to  the  United  States  commission, 

in  August,  1879,  as  follows : 

"The  royal  order  of  May  10,  1859,  decreed  that  ships  of  war  leaving  this  port  for 
the  peninsula  (Spain)  shall,  before  sailing,  clean,  ventilate,  and  fumigate  all  the  bag- 
gage-rooms  and  berths— operations  which  mnst  be  frequently  repeated  during  the 
royage;  that  all  the  quarantine  regulations  shall  be  enforced  with  scrupulous  minure- 
ne**,  tinder  the  responsibility  of  the  coinuiandcr  and  surgeous  of  each  ship,  und  shall 
be  practiced  with  energy  and  care,  even  when  not  exacted  by  the  board  of  health  of 
the  lazaret  where  the  ship  may  be  in  quarantine ;  and,  finally,  that  the  clothes  of 
those  who  die  at  the  dockyard  shall  be  sold  there.  Since  the  publication  of  the  above 
roytl  order  its  requirements  have  been  strictly  complied  with,  and  during  the  long 
period  which  has  intervened  (twenty  years),  and  notwithstanding  the  considerable 
somber  of  ships  of  war  which  have  arrived  at  the  peninsula  from  this  dockyard,  in 
noueof  them  has  a  case  of  yellow  fever  appeared." 

Dr.  Burgess  also  testified,  that  "the  experience  of  the  Spanish  navy  has  demon- 
ftnted  tbe  efficiency  of  this  measure,  and  that,  when  homeward  bound  men-of-war, 
after  fnfft'ring  from  yellow  fever  hero,  have  been  thoroughly  fumigated  just  before 
proceeding  to  sea,  cases  of  the  disease  have  not  afterwards  occurred  on  board." 

It  should  be  observed  that  this  royal  order  makes  no  restrictions  as  to  season,  but 
that  vessels  of  the  Spanish  navy  are  required  throughout  the  year  to  cleanse,  ventilate, 
aimI disinfect.  Since  the  poison  of  yellow  fever  manifests  some  activity  at  Havana 
during  even-  month  of  the  year,  it  is  a  wise  precaution  to  insist  that  all  known  means 
fur  protection  should  be  continued  during  even  the  winter.  The  annals  of  medicine 
record  the  cases  of  many  vesseis  which,  once  infected,  have,  while  sailing  around 
Cape  Horn  or  to  the  frozen  regions  of  the  north,  had  this  infection  apparently  destroyed 
—to  reappear,  however,  with  renewed  activity,  on  the  return  of  such  vessels,  even 
months  afterward,  to  regions  of  elevated  temperature.  Hence,  as  the  superabundant 
poison  at  Ilavana  sleeps,  but  only  restlessly,  during  the  winter,  the  vessels  there, 
more  numerous  and  more  exposed  than  at  all  other  ports,  should  be  under  constant 
snpenision.  Such  supervision  would  not  only  tena  to  destroy  a  poison  which  later 
might  inflict  widespread  injury,  but  it  would  also  tend  to  accustom  vessels  to  submit 
to  measures  imperative  throughout  not  less  than  five  months  of  every  year,  to  habitu- 
ate sanitary  inspectors  to  all  the  details  of  their  important  duties,  and  to  promote  a 
letter  knowledge  of  the  poison  through  their  official  records  of  the  sanitary  condition 
and  history  of  all  vessels  inspected. 

While  thus  referring,  in  connection  with  disinfection,  to  the  special  need  of  a  sani- 
tary medical  officer  at  Havana  throughout  the  year,  it  may  be  well  to  add  that  the 
cirrfnl  study  by  such  an  officer  of  the  few  isolated  cases  of  yellow  fever  which  occur 
daring  winter  would  be  likely  to  throw  more  light  on  the  etiology  and  prevention  of 
the  disease  than  a  like  study  at  other  seasons,  when  the  cases  become  so  numerous 
that  it  is  impossible  to  trace  out,  through  many  confused  perplexities,  their  essential 
attending  circumstances.  It  should  also  be  remembered  that  there  is  no  place  com- 
parable to  Havana  for  the  opportunities  presented  to  try  the  efficiency  of  experiments 
on  the  disinfection  of  vessels  with  cold,  steam,  hot  air,  &c. ;  and  that  our  knowledge 
of  tbe  means  to  protect  vessels  would  be  greatly  advanced  if  an  efficient  officer,  with 
adequate*  means,  were  employed  in  Havana  for  this  purpose  alone. 

While  the  cleansing,  ventilation,  aud  disinfection  of  vessels  in  Havana,  at  all  sea- 
sons of  the.  year,  would  be  a  wise  precaution,  these  measures  are  still  more  especially 
renaired  to  be  applied  to  those  vessels  which  discharge  at  wharves  or  anchor  near 
either  an  infected  shore  or  vessel,  and  to  those  which  are  destined  to  the  southern 
ports  of  the  United  States.    Finally,  it  should  not  be  forgotten,  in  reference  to  the 
disinfection  of  shipping,  that  the  number  of  yellow-fever  cases  on  board  a  vessel  is 
not  an  infallible  criterion  of  the  extent  to  which  this  vessel  may  be  dangerous,  and 
to  which  it  needs  disinfection;  for  vessels  have  been  repeatedly  proved  to  be  most 
dangerous  though  there  had  been  no  sick  on  board  at  the  port  of  departure,  nor  dur- 
ing the  voyage,  nor  on  arrival  at  the  port  of  entry ;  none  immediately  suffering  except 
those  engaged  at  the  latter  port  in  discharging  the  cargo.    Of  many  such  instances 
two  may  be  cited.    The  immediate  cause  of  the  royal  order  to  the  Spanish  navy, 
above  referred  to,  was  the  fact  that  the  man-of-war  steamer  Isabella  II  sailed  from 
Havana  in  May  1858,  and  having  first  touched  at  several  ports  on  the  southern  coast 
of  Spain,  finally  arrived  in  September  at  Ferrol  on  the  north  coast,  where  cases  of 
yellow  fever  among  the  crew  occurred  for  the  tirst  time.     On  May  10, 1*^0,  the  bark  Ex- 
celsior, after  passing  four  weeks  at  Rio  de  Janeiro,  sailed  for  New  Orleans,  and  arrived 
at  the  quarantine  (70  miles  below  the  city),  on  June  24 ;  the  vessel  remaining  there 
12  days,  and  undergoing,  as  is  alleged,  disinfection,  arrived  in  New  Orleans  on  July 
5,  and  not  until  some  sixty  hours  after  arrival  did  the  first  case  of  yellow  fever  appear 
on  this  vowel,  although  the  poison  had  evidently  been  present  during  at  least  the  58 
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days  from  May  10  to  July  7,  without  giving  any  proof  of  its  presence.  That  the  first 
case  was  due  to  poison  brought  in  the  ship  from  Rio  was  proved  by  the  fact  that 
there  was  no  case  of  the  disease  in  New  Orleans,  either  prior  to,  or  succeeding  the 
arrival  of  the  Excelsior/  while  several  other  cases  quickly  followed  on  this  vessel, 
which  had  been  promptly  returned  to  the  quarantine  station.  This  instance  forcibly 
illustrates,  among  other  facts,  the  necessity  of  as  thorough  disinfection  of  vessels, 
from  infected  ports,  which  noither  have  nor  have  bad  cases  of  yellow  fever  on  board, 
as  of  those  which  present  indisputable  evidence  of  infection. 

C. — FOMTTE8. 

France,  because  of  its  colonies  in  the  West  Indies  and  on  the  west  coast  of  Africa, 
has  had  a  prolonged  experience  with  yellow  fever,  and  no  nation  has  equaled  this  in 
the  length  of  t.me  during  which  it  has  had  an  able  corps  of  sanitary  medical  officers 
for  the  inspection  of  ships  and  for  the  study  of  the  means  to  prevent  the  importation 
of  this  disease.  Hence,  French  experience  deserves  special  respect.  France  declares 
by  law  what  merchandise  on  vessels  shall  be  treated  as  yellow  fever  fomites,  and  in 
respect  to  these  imposes  sanitary  precautions  in  the  following  order : 

First  class — most  dangerous :  "  Clothing  of  all  kinds  and  effects  in  use,  rags  of  all 
kinds,  skins,  feathers,  hair,  and  generally  the  debris  of  animals,  linen  and  suk  mate- 
rials. " 

Second  class — much  less  dangerous :  "  Cotton,  flax,  and  hemp. " 

Third  class — so  little  dangerous  that  no  special  precautions  are  required:  "All 
objects  not  included  in  the  above  classes,  "t 

it  follows  that  materials  of  the  first  class,  as  also  any  others  to  which  experience 
may  attach  strong  suspicion,  should  be  treated  with  special  precautions,  not  only  at 
the  port  of  entry,  but  also  at  (he  port  of  departure  and  during  the  voyage. 

The  interests  of  commerce  imperatively  require  a  thorough  study  of  the  subjects  of 
fomites,  for  there  can  be  little  doubt  that  at  the  present  time  great  pecuniary  hard- 
ships are  at  times  imposed,  by  condemning  some  articles  to  quarantine  which  may 
not  deserve  it,  while  others,  which  may  deserve  stronger  condemnation,  are  released. 
Our  present  ignorance  is  our  only  justification  for  our  wholesale  suspicions  and  pre- 
cautions. It  is  not  probable  that  science  will  make  much  progress  in  attaining 
absolute  certainty  respecting  every  class  of  articles,  until  better  disciplined  sanitary 
organization  contributes  more  extensive  and  accurate  observations.  None  the  less,  it 
is  believed  that  our  present  voluminous  yellow  fever  literature,  if  thoroughly  inves- 
tigated by  a  competent  student,  would  yield  many  facte  of  practical  value  on  this 
special  suoject. 

Speaking  generally  of  yellow  fever  fomites,  we  are  justified  in  believing  that  those 
are  the  most  dangerous  which  are  the  most  porous,  or  have  the  most  interstices, 
whereby  air  is  best  confined.  Speaking  specifically,  the  following  three  instances 
respecting  articles  not  mentioned  in  the  preceding  list  may  prove  of  interest.  At 
St.  Nizaire,  in  1861,  Melier  subjected  to  close  observation  numerous  packages  of  sugar 
well  packed  in  clean  boxes ;  these  came  from  an  intensely  infected  vessel,  and  very 
many  susceptible  persons  were  exposed,  under  apparently  most  favorable  circum- 
stances, to  any  evil  influence  these  boxes  might  possess,  but  not  the  least  evidence  of 
any  such  influence  was  manifested.  Dr.  J.  S.  West,  of  Berne,  Texas,  details  facts 
which  led  him  to  the  conviction  that  a  sack  of  coffee  from  infected  Corpus  Christi  was 
the  cause  of  a  yellow  fever  epidemic  in  Liberty,  Tex.,  in  1867 ;  and,  farther,  that  coffee 
removed  from  its  original  sack,  and  repacked  in  a  number  of  small  parcels,  was,  in 
another  settlement  of  Texas,  and  during  the  same  year,  the  means  of  infecting  "every 
family  into  whose  house  this  coffee  was  introduced."  A  very  intelligent  citizen  of 
New  Orleans,  a  large  importer  of  fruits,  testified  in  January  1879,  before  the  Congres- 
sional committees,  investigating  the  great  epidemic  of  1878,  that  he  had  easily  suc- 
ceeded in  evading  numerous  inland  quarantines,  and  had  introduced  from  August  20, 
to  October  1,  1878,  while  the  epidemic  was  raging  in  New  Orleans,  abundance  of 
bananas  and  ooooanuts  into  Saint  Louis,  Louisville,  Cincinnati,  Chicago,  and  India- 

*  This  single  case  in  New  Orleans  occurred  July  7,  died  the  10th,  and  to  present  time,  August  27, 1880, 
no  other  case  has  occurred. 

tThe  Louisiana  State  board  of  health  published,  in  its  regu'ations  for  1880,  the  following  respecting 
fomites:  ''For  the  purpose  of  sanitarv  measures,  merchandise  shall  bo  arranged  in  three  classes.  (1) 
Merchandise  to  be  submitted  to  an  obligatory  quarantine,  and  to  purification ;  (2)  merchandise  subject 
to  an  optional  quarantine ;  (3)  merchandise  exempt  from  quarantine.  The  first  class  comprises  all 
clothing,  personal  baggage,  and  dunnage,  paper-rags,  hides,  skins,  fenthera,  hair,  and  all  other  remains 
of  animals,  cotton,  hemp,  woolens,  and  coffee  in  bags.  The  second  class  comprehends  ha^ai,  »ilk  uuii 
linen,  and  cattle.  The  third  class  comprehends  all  merchandise  not  enumerated  in  the  other  two* 
classes." 

The  State  board  of  health  of  Tennessee,  on  July  14, 1880,  added  to  the  above  "first  class."  of  the 
articles  declared  contraband  of  quarantine  by  the  Louisiana  State  board  of  health,  the  following  addi- 
tional articles,  to  wit:  Second-hand  bedding,  clothing,  upholstered  furniture,  and  textile  fabrics;  moss* 
lute,  and  'excelsior',  tropical fruiU  and  productions.''  (P.  457,  Nat  Bd.  Health  Bulletin,  No.  4,  v.  2,  J  uly 
24,1880.) 
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uipolii:  and,  that,  aa  was  well  known,  yellow  fever  was  not  thereby  introduced  into 
sud  places.  Of  course,  it  does  not  follow  that  articles  may  never  have  the  power  to 
convey  infection,  because  they  have  not  conveyed  it  on  one  or  more  occasions. 

p.— NON-INTEHCOUBSE  WITH  THE  SHORE,  AND  REMOVAL  OF  THE  SICK  FROM  VESSELS. 

border  to  render  as  absolute  as  practicable  non-intercourse  with  the  shore,  accli- 
mated persons  should  be  employed  as  intermediates  between  the  vessels  ami  the  shore, 
and  to  do  all  work  needed  on  board,  especially  in  the  hold  of  the  vessel. 

To  farther  prevent  the  introduction  and  persistence  of  the  cause  of  yellow  fever  in 
the  shipping  of  Havana  and  other  ports,  it  is  very  important,  however  di  flic  tilt  in 
practice,  to  exercise  supervision  and  control  over  all  persons,  together  with  their 
clothing  and  baggage,  on  board  these  vessels  while  in  hurbor.  Any  person  sickening 
vitas  suspicions  disease  should  be  forthwith  removed  with  his  bedding  and  effects 
lo  the  land,  and  his  apartment  with  all  its  contents  should  be  promptly  and  thoroughly 
cleansed,  ventilated,  and  disinfected.  Persons  sick  with  a  suspicions  disease  should 
not  be  admitted  on  board,  nor  should  those  who  have  been  recently  sick  be  received 
too  aoon  after  recovery,  nor  without  special  precautions  in  respect  to  their  effects  uud 
their  persons.* 

Briefly,  then,  special  sanitary  precautions,  as  to  the  vessel  itself  and  as  to  all  things 
and  persons  taken  on  board,  can  and  should  be  exercised  to  prevent  the  introduction 
of  the  poison  into  vessels  at  infected  points.  But  while  few  sanitarians  will  at  the 
present  day  question  that  these  precautions  should  and  can  be  exercised,  all  will 
admit  that  their  execution  is  difficult,  and  requires  the  employment  of  efficient  means, 
and  of  efficient  men  to  execute  them. 

B.— REQUISITES  FOR  THE  EXECUTION  OF  THE  MEASURES  RECOMMENDED. 

Congress  enacted  a  law  June  2,  1879,  to  supply  these  requirements,  and  some  of  the 
questions  involved  in  this  law,  and  having  reference  to  the  duties  assigned  the  United 
States  commission,  must  be  referred  to.  But  brief  reference  will  be  made  tirst  to  a 
much  older  law,  which  has  a  bearing  on  the  sanitation  of  vessels,  though  not  enacted 
for  this  purpose ;  and  a  still  briefer  reference  must -also  be  made  to  another  subject  of 
snhordinate  interest. 

The  law  just  referred  to  was  enacted  for  and  subserves  the  humane  purpose  of  pro- 
tecting our  sailors  from  being  left  destitute  in  foreign  ports.    It  requires  that  Ameri- 
can Teasels  shall  pay  for  the  benefit  of  sailore,  discharged  under  certain  specified  con- 
tingencies, "  three  months'  extra  wages ;"  and  one  of  these  contingencies  is  the  dis- 
charge of  a  sailor  because  disabled  by  sickness.    An  evil  result  of  this  law  is  that 
ignorant,  inhumane,  or  avaricious  captains,  especially  of  small  sailing  vessels,  not 
infrequently  detain  on  board,  at  the  risk  of  infecting  vessel  and  crew,  sailors  attacked 
with  yellow  fever.    Further,  in  cases  where  the  sick  sailor  has  been  removed  from  the 
Teasel,  and  has  recovered,  such  captains  are  prone  to  receive  him  and  his  effect's  on 
board  at  an  earlier  period  of  convalescence  than  is  prudent,  and  without  exercising 
proper  precautions.     It  is  possible  that  this  evil  would  be  diminished  if  the  law  were 
•o  amended  that  captains  would  not  be  forced  to  pay  the  "  three  months*  extra  wages" 
in  cases  where  a  sanitary  inspector  or  a  respectable  physician  certified  that  the  sick 
sailor's  presence  on  board  endangered  either  the  sailor  himself,  the  crew,  or  the  vessel, 
llro,  it  is  probable  that,  if  it  were  it  required  that  all  cases  of  suspicious  disease  occur- 
ring  or  received  on  a  vessel  while  in  harbor  should  be  reported  iu  its  "  bill  of  health," 
anrlif  remels  with  such  bills  of  health  were  treated  at  the  port  of  entry  with  excep- 
tional rigor,  as  they  should  be,  these  measures  would  also  tend  to  rect  ify  the  evi  I.    How- 
ever, the  sanitary  expert  may  rest  content  with  calling  attention  to  a  legal  evil,  leav- 
ing its  rectification  to  legislative  experts. 

For  the  name  reason  no  recommendations  are  made  as  to  what  legal  measures  should 
I*  adopted  to  secure  two  very  desirable  cuds — the  prompt  report  to  the  United  States 
eonaal  of  all  cases  of  siiHpicious  disease  present  on  a  vessel,  and  the  non-intercourse 
of  persous  on  board  with  the  shore.  In  reference  to  the  latter,  that  able,  zealous,  and 
experienced  officer,  Mr.  Henry  C.  Hall,  Uuited  States  consul-general  at  Havana,  was 
addressed,  and  replied  as  follows : 

"  In  answer  to  your  question,  I  will  say  that,  as  regards  this  port,  nearly  all  vessels 
(nt her  than  steamers),  aod  especially  vessels  bringing  cargoes  and  coals,  discharge  at 
the  wharves,  and  I  can  suggest  no  measure  that  the  United  States  could  adopt, 
nor  that  the  port  authorities  could  adopt,  short  of  actual  con  linemen  t,  which  would 
tend  to  prevent  the  crows  of  such  vessels  from  visiting  the  shore  ;  indeed,  I  do  not 
perceive  that  anything  would  be  gained  by  such  a  measure,  for  the  seamen  while 
tying  at  the  wharves  are  practically  on  shore.     Vessels  lying  iu  the  harbor,  away 

*  Ftrswl,  in  Ids  Yellow  Fever  at  Senegal,  p.  392,  dedans  hie  convict  ion  that  "  the  sick  should  be  kept 
ton  the  well  until  at  least  Ave  days  have  elapsed  since  their  perfect  care." 
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from  the  wharves,  are  better  situated  in  this  respect:  but,  as  a  rule,  masters  of  vessels 
in  this  port  make  every  effort  to  keep  their  men  on  board,  not  only  to  avoid  sickness, 
but  to  prevent  drunkenness  and  its  usual  results,  insubordination  and  desertion.'1 

The  "  act  to  prevent  the  introduction  of  contagious  and  infectious  diseases  into  the 
United  States,"  approved  June  2, 1779,  provides  in  sections  2,  3,  4,  and  5  the  means  to 
be  adopted  to  prevent  the  introduction  of  any  such  disease  into  a  vessel  at  its  port 
of  departure,  an  end  of  primary  importance  to  the  accomplishment  of  the  purpose  of 
the  law.  Means  are  prescribed,  to  obtain  information  through  consuls  as  to  what 
ports  are  infected:  to  force  every  vessel  at  such  port  and  bound  to  the  United  States 
to  comply  with  the  rules  and  regulations  necessary  "to  secure  the  best  sanitary 
condition  of  such  vessel,  her  cargo,  passengers,  and  crew ; "  and  to  provide  the  most 
dangerous  of  these  ports  with  medical  men  as  sanitary  inspectors,  these  officers  being 
indispensable  to  the  efficient  execution  of  the  law.  The  law  decrees  that  it  "  shall 
not  be  lawful'1  for  any  vessel  to  enter  into  any  port  of  the  United  States  without  the 
prescribed  "  certificates  required  to  be  obtained  at  the  port  of  departure,"  and  imposes 
a  heavy  penalty  for  any  such  infraction  of  the  law.  The  act  further  provides  "that 
none  of  the  penalties  herein  imposed  shall  attach  to  any  vessel,  or  any  ownerw  of)- 
cer  thereof,  till  the  act  and  the  rules  and  regulations  made  in  pursuance  thereof  shall 
have  been  officially  promulgated  for  at  least  ten  days  in  the  port  from  whioh  said 
vessel  sailed." 

None  will  deny  that  this  law  indicates  great  progress  in  national  sanitation,  and 
that  its  purpose  deserves  earnest  commendation.  Whether  it  trespasses  on  interna- 
tional rights  is  a  question  which  concerns  experts  in  such  matters.  However,  it  is 
certain  that  other  nations  have  thrown  obstacles  in  the  way  of  its  execution.  In  Cuba 
it  was  violently  denounced  by  the  press,  and  was  referred  to  with  gratification  as  the 
cause  of  "many  and  sovereign  rebuffs"  to  our  country,  whose  officials,  instrumental 
in  making  and  in  executing  it,  were  broadly  intimated  to  be  ignoramuses,  "ragamuf- 
fins," and  "  insignificant  individuals  who  had  succeeded  in  climbing  into  public  office." 
Much  other  ridicule,  banter,  and  defiance  was  indulged  in,  none  of  which  would  be 
worthy  of  mention,  except  for  the  fact  that  the  press  of  Cuba  is  subjected  to  official 
censorship,  and  can  publish  nothiug  without  authority. 

The  action  of  the  authorities  iu  Cuba  was  as  follows:  About  August  14,  1879,  Dr. 
Burgess  received  in  Havana  his  appointment  as  United  States  sanitary  inspector  of 
that  port.  On  August  28  the  United  States  consul-general  applied  for  the  permission 
indispensable  to  officially  promulgate  the  law,  as  required  by  the  act ;  and  without 
which  promulgation,  as  no  penalties  could  be  enforced,  the  act  would  be  inoperative. 
The  permission  to  promulgate  was  not  granted,  and  about  this  time  appeared  the  fol- 
lowing order  in  the  Official  Gazette : 

"Office  of  the  Military  Command ancy  of  Marine, 

"and  of  the  Captain  of  the  Port  of  Havana, 

"Health  Department,  Havana,  August  25,  1879. 

"It  being  very  frequently  requested  by  the  consignees  of  vessels  carrying  more  than 
sixty  persons,  counting  passengers  and  crew,  that  their  departure  shall  be  allowed 
with  a  hospital  steward  on  board  instead  of  a  surgeon,  under  the  plea  that  a  surgeon 
cannot  be  found ;  and  as  it  is  ordered  in  the  health  regulations  and  royal  order  of 
November  28,  1848,  that  on  no  account  should  such  vessels  be  cleared  without  a  phy- 
sician and  chaplain  on  board,  the  board  of  health  of  this  port  has  decreed  the  strict- 
est compliance  with  the  above,  and  in  order  that  commerce  and  shipping  shall  not 
suffer  any  prejudice  or  delay  therefrom,  this  order  is  made  known  to  whomsoever  it  may 
concern,  with  the  understanding  that  consignees  shall  not  be  allowed  to  open  a  regis- 
ter for  passengers  without  complying  with  the  prescribed  regulations. 

"At  the  same  time  those  physicians  who  desire  or  whom  it  may  suit  to  utilize  their 
knowledge  among  the  shipping  may  call  at  this  office  during'  business  hours,  and 
leave  their  names  and  addresses,  in  order  to  be  advised  in  case  their  bervices  are  re- 
quired. 

"MANUEL  DELGADO." 

As  to  whom  this  order  may  concern,  the  Boletin  Commercial  of  September  6  an- 
nounced: "As  our  maritime  authorities  are  determined  to  strictly  enforce  this  order, 
we  publish  it  to-day,  so  that  it  may  be  made  known  to  the  consignees,  owners,  and 
captains  of  all  vessels  plying  between  any  foreign  and  this  port.'* 

The  following  order,  of  nioch  greater  consequence  than  the  preceding,  issued  from 
headquarters,  and  was  published  on  August  30, 1879,  for  the  first  time  in  the  Official 
Gazette: 


n 


HEALTH-CIRCULAR. 


"His  excellency  the  governor-general  being  informed,  by  different  communications 
presented  to  him  by  the  health  department  of  the  port  of  Havana,  of  the  practice, 
observed  by  some  consuls  residing  in  this  city,  of  issuing  bills  of  health  to  national  as 
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veil  as  to  foreign  vessels  leaving  the  said  port — in  contravention  of  the  laws  upon 

the  subject  in  force  in  this  island,  and  thus  causing  injury  to  the  public  revenue,  his 

excellency  has  been  pleased  to  order  that  it  be  made  known  by* means  of  the  present 

circular  to  the  said  consuls  that,  it  being  provided  that  the  documents  referred  to 

dull  be  issued  solely  and  exclusively  by  the  Spanish  employes  in  charge  of  this  branch 

of  the  public  administration,  they  shall  restrict  themselves  to  certifying  upon  the  said 

bill*  of  health  the  authenticity  of  the  signatures  authorizing  the  bills  of  health,  and 

their  own  opinion  in  regard  to  the  sanitary  conditions  therein  set  forth. 

"Which,  by  order  of  his  excellency,  is  published  in  the  Official  Gazette  for  general 
information. 
"Havana,  August 27, 1879. 

"  The  Secretary  of  the  General  Government, 

"JOAQUIN  CARBONELL." 

It  ii  noteworthy  that  the  United  States  consul-general  applied  for  permission  to 
promulgate  the  law  of  the  United  States  on  August  28,  and  that  although  the  above- 
quoted  order  is  dated  August  27,  it  was  not  published  "  for  general  information/'  nor 
otherwise  made  known  to  the  officers  of  the  United  States,  until  August  30.  It  is  also 
noteworthy  that  both  of  these  official  documents  should  base  their  justification  on 
obsolete,  forgotten  laws,  which  were  revived  at  the  very  time  when  efforts  were  first 
mide  to  execute  the  law  of  the  United  States.  For  the  purpose  of  aiding  the  inter- 
petition  to  be  given  the  latter  order,  it  may  be  added  that  on  September  6, 1879,  the 
following  telegram  was  received  by  the  United  States  consul-general  at  Havana : 

•  "Matanza8,  September^,  1879. 

•'The  captain  of  the  port  of  Mantazas  refuses  to  clear  an  American  vessel  unless  she 
tikw  a  Spanish  bill  of  nealth. 

"  WASHINGTON, 
"  United  States  Vice- Consul  at  Matamas." 

Aii  ineffectual  protest  was  made. 

After  Angust  30  the  Spanish  steamship  Costilla  left  Havana  for  New  York  without 
the  "eertilicate*  required  to  be  obtained  at  the  port  of  departure,"  and  for  this  in- 
fraction of  the  law  the  penalty  decreed  was  not  enforced  at  the  port  of  entry. 

Sach  is  the  brief  history  of  the  overthrow  of  this  law  at  both  ends  of  the  line — a  law 
»o  important  that  if  its  provisions  are  not  to  be  enforced  it  seems  idle  to  discuss  the 
qoartjon,  "What  can  and  should  be  done  to  prevent  the  introduction  of  the  cause  of 
yellow  fever  into  the  shipping  at  Havana,  Matanzas,  and  other  Cuban  ports  ? "  For, 
nothing  of  any  consequence  will  ever  be  done  except  under  the  supervision  of  officials 
whom  the  United  States  can  hold  directly  responsible  for  the  enforcement  of  "  such 
rales  and  regulations"  made  by  its  authority  as  may  prove  necessary  "to  secure  the 
beit  sanitary  condition  of  a  vessel  (at  an  infected  port),  her  cargo,  passengers,  and 
crew,"  Bills  of  health  should  be  not  merely  idle  and  even  deceptive  formalities,  but 
ample  proof  of  what  they  purport  to  be.  This  can  never  be  assured  at  any  infected 
port  of  departure,  except  through  officers  who  are  not  only  stimulated  by  self-interest 
to  protect  the  welfare  of  the  port  of  entry,  but  who  are  also  competent  to  determine 
the  conditions  necessary  to  insure  that  a  departing  vessel  is  really  "  clean  "and  free 
from  danger  to  others.  To  the  sanitarian  it  is  a  deplorable  farce  that  commerce  should 
lie  hardened  with  such  "clean  bills  of  health"  as  the  Cuban  authorities  at  Havana 
i*oed  after  October  4, 1879— a  date  when  there  had  been  not  less  than  twenty  deaths 
hy  yellow  fever  daring  the  week,  and  when  there  were  eighty  oases  in  existence  on 
that  very  day,  and  nine  vessels  in  the  harbor  manifestly  infected. 

it  remains  to  be  seen  whether  the  Congress  of  the  United  States  will,  in  reference  to 
its  violated  law,  lend  its  ear  to  the  alleged  interests  of  commerce  solely,  or  to  the  insep- 
arable interests  both  of  commerce  and  of  the  public  health ;  whether  having  taken  a 
notably  forward  step  in  sanitary  progress  it  will  falter,  or  will  advance  firmly,  even 
if  slowly  and  cautiously. 

In  this  connection  it  is  pertinent  to  recall  the  historical  fact  that  while  the  author- 
ities in  Cuba  interfered  in  1879  with  the  execution  of  the  sanitary  and  quarantine 
laws  of  the  United  8tat6S,  it  is  only  a  few  years  since  the  sanitary  laws  of  the  former 
proved  equally  obnoxious  to  the  latter,  and  were  enforced  against  it  most  objection- 
ably. Iu  July,  I860,  the  governor-general  of  Cuba,  "consequent  upon  the  informa- 
tion transmitted  to  his  excellency  by  the  Spanish  consul  in  Philadelphia,  of  cholera 
having  appeared  in  that  city."  "  declared  foul  all  the  ports  of  the  United  States,  and 
•kcreed  that  all  vessels  arriving  from  them  at  the  ports  of  Cuba  should  be  subjected 
to  the  most  rigorous  quarantine."  Accordingly  tney  were  so  subjected  for  twenty 
dayisand  without  regard,  to  clean  bills  of  health  countersigned  by  Spanish  consuls  in 
porta  of  the  United  States,  to  the  port  from  whence  they  came,  to  the  date  of  their 
departure,  to  the  length  of  the  voyage,  "  or  to  any  other  consideration  whatever." 
Moreover,  the  quarantine  for  the  whole  island  was  established  July  4, 1866,  on  the 
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north  coast,  twenty-five  miles  west  of  Havana,  at  the  port  of  Mariel,  and  all  Ameri- 
can vessels  bound  to  any  Cuban  port  were  forced  to  proceed  to  Mariel,  though  this 
might  be,  as  in  the  case  of  Santiago  de  Cuba,  nearly  a  thousand  miles  from  their  port 
of  destination.  The  United  States  Commission  has  a  list  of  forty-nine  American  ves- 
sels, which,  during  solely  the  six  weeks,  August  15  to  September  29,  1866,  were  thus 
forced  into  Quarantine  at  Mariel. 

In  view  or  the  facts  now  presented  of  the  causes  which  have  given  rise  to  mutual 
complaints,  and  of  the  doubts  which  have  sprung  up,  not  as  to  the  wisdom  of  the 
theory,  but  a9  to  the  practicability  and  international  legality  of  the  law  of  Juno  2, 
1870,  it  becomes  an  important  question  whether  the  humane  and  laudable  objects  of 
this  law  will  not  require  for  their  realization  a  conference  of  all  maritime  civilized 
nations,  in  order  to  establish  an  international  sanitary  code  for  their  mutual  protec- 
tion. So  far  as  Cuba  alone  is  concerned,  table  No.  2  and  the  note  following  table  No. 
1  show  to  what  large  extent  the  vessels  of  other  nations  are  involved  in  the  execu- 
tion of  cur  law,  and  that  while  Spain  and  Great  Britain  are  chiefly  interested  in 
behalf  of  their  shipping,  the  vessels  of  not  less  than  ten  other  nations  sailed  during 
one  year  from  the  ports  of  Cuba  to  those  of  the  United  States. 

Such  a  conference  and  such  a  code  are  not  without  precedent.  France,  which  has 
in  many  good  things  been  the  leader  of  civilization,  summoned  a  conference  in  1851  of 
the  maritime  nations  of  Europe :  medical  and  consular  representatives  assembled 
from  twelve  of  these,  including  Spain,  and  Egypt  as  a  dependency  of  Turkey,  and 
on  May  27,  1853,  an  international  sanitary  code  or  treaty  was  agreed  upon. 

Since  each  maritime  nation  is  seriously  affected  by  the  sanitary  regulations  and 
other  restrictions  at  the  ports  of  all  other  nations,  it  is  important  that  these  restric- 
tions should  be  made  as  little  burdensome  to  commerce  and  as  uniform  as  is  practi- 
cable. This  cannot  be  accomplished  without  agreement  between  the  nations  inter- 
ested. The  experience  of  the  last  summer  in  regard  to  the  execution  of  the  law  of 
June  2,  1479,  makes  it  manifest  that  one  nation  cannot  exercise  within  the  limits  of 
another  even  such  sanitary  supervision  over  vessels  proceeding  from  the  latter  to  the 
former,  and  as  is  indispensable  for  the  protect  ion  of  the  former,  without  giving  offense. 
Spain  in  1839  interfered,  in  connection  with  yellow  fever,  with  the  execution  of  the 
law  of  the  United  States;  but  how  long  will  it  be  before  offense  is  given  to  other 
nations  in  connection  with  cholera,  plague,  or  other  transmissible  disease  prevailing 
at  their  ports,  and  thereby  threatening  our  own  t  The  interests  of  sanitation  are 
those  of  humanity  and  of  civilization,  and  the  advancement  of  these  interests  should 
be  through  the  paths  of  peace,  through  mutual  concessions  and  enlightened  co-oper- 
ation. 

For  these  and  other  reasons,  it  is  believed  that  the  United  States,  one  of  the  chief 
maritime  powers  of  the  world,  and  the  one  whose  extensive  coast  most  exposes  it  to 
invasion  by  disease,  cannot  at  too  early  a  date  strive  to  secure  an  international  sani- 
tary code 

Advocates  of  this  measure  can  derive  important  instruction  from  the  international 
sanitary  regulations  of  1853,  which  have  been  referred  to.  Certain  general  principles 
were  agreed  upon,  such  as  that  no  nation  should  be  guilty  of  the  inhumanity  of  pro- 
hibiting a  vessel  in  distress,  whatever  else  might  be  its  condition,  from  entering  any 
port ;  and  such  as,  that  in  all  cases  of  doubt  as  to  the  execution  of  any  of  the  details 
concurred  in,  the  benefit  of  that  doubt  should  be  construed  in  favor  of  the  public 
health  rather  than  in  favor  of  the  immediate  interests  of  commerce  and  gain.  In  ad- 
dition, uniform  regulations  were  established  in  reference  to  numerous  details,  which 
concern  the  following  four  principal  subjects:  first,  some  degree  of  uniformity  and 
efficiency  in  the  organization  of  sanitary  authorities  at  seaports ;  second,  regulations 
as  to  vessels  arrived  at  a  port  of  entry,  including  the  establishment  of  quarantine, 
lazarets,  &c. ;  third,  regulations  to  be  observed  on  vessels  during  their  voyage,  in- 
cluding the  penalties  to  be  enforced  at  ports  of  entry  for  their  non-observance; 
fourth,  rules  and  regulations  as  to  vessels  at  ports  of  departure,  devised  to  prevent 
the  introduction  of  transmissible  diseases  into  these  vessels.  Only  the  last  subject 
will  be  further  considered,  since  it  alone  falls  within  the  official  instructions  to  the 
United  States  Commission. 

In  regard  to  the  port  of  departure,  it  was  agreed  that  official  reports  should  be  regu- 
larly furnished,  by  the  sanitary  authorities  of  the  place,  of  its  true  sanitary  condi- 
tion;  including  the  appearance  and  disappearance  of  transmissible  diseases ;  that  the 
hygienic  condition  of  every  vessel,  its  cargo,  crew,  passengers,  and  provisions  of  water 
and  food  to  supply  these,  should  be  inspected  and  certified  to ;  that  tne  vessel  should  be 
inspected  in  all  its  parts,  not  only  before  loading,  but  also  after  this,  to  see  that  orders 
issued  in  reference  to  cleansing,  ventilation,  and  disinfection  had  been  obeyed,  and 
that  all  things  needful  to  maintain  health  on  board  had  been  provided  ;  that  those 
sick  of  transmissible  disease  should  bo  prohibited  from  going  on  board  ;  that  captains 
should  be  required  to  furnish  sanitary  inspectors  with  all  necessary  information  and 
aid;  that  vessels  of  foreign  nations  should  be  visited  in  company  with  their  consuls; 
and,  finally,  that  a  uniform  bill  of  health  should  be  adopted,  which  should  in  every 
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be  either  "clean"  or  "fool,91  and  should  be  invalid  unless  issued  within  forty- 
eight  hoars  before  the  vessel's  departure.  Such  are  the  principal  details  which  the 
thirteen  contracting  nations  deemed  it  important  to  agree  upon  for  the  purpose  of 
^ —  tne  introduction  of  transmissible  diseases  into  the  shipping  at  ports  of 


in  connection  with  this  report,  further  instruction  is  derived  from  these  in- 
tenatiooal  regulations  in  respect  to  the  nationality  of  the  officials  by  whom  the 
abore  details  were  to  be  supervised  and  enforced.  These  duties  were  intrusted  to 
the  local  officials  at  the  port  of  departure,  except  in  the  ports  of  the  Orient.  So  great 
vm  the  fear  of  the  plague  and  of  cholera  that  special  provisions  were  agreed  to.  in 
1853,  at  to  Turkey  and  Egypt,  although,  as  early  as  April,  1847,  France  had  dispatched 
to  the  Levant  its  own  sanitary  inspectors.  It  was  agreed  that  the  contracting  nations 
Aoald  station  in  the  Orient  a  certain  number  of  sanitary  physicians,  and  that  their 
distribution  should  be  allotted  between,  and  be  regulated  by  these  nations.  Although 
ffdered  to  cultivate  friendly  relations  with  the  people  and  officials  of  the  country, 
etch  wis  made  responsible  to  his  own  government  alone ;  and,  though  subjected  to 
the  jurisdiction  of  his  own  consul,  each  was  rendered  totally  independent  eveu  of  him 
in  toe  discharge  of  his  medical  duties.  The  sanitary  officer  was  invested  with  all 
power  requisite  to  protect  his  own  country  and  to  aid  in  securing  the  safety  of  all  the 
contracting  parties.  It  thus  appears  that  in  Europe  it  was  deemed  necessary,  in  1853, 
to  obtain  the  consent  of  Turkey  that  foreign  nations  should  appoint  sanitary  inspec- 
ton  to  discharge  their  appropriate  duties  within  its  jurisdiction. 

One  additional  topic  of  interest  remains  to  be  noticed.  Article  137,  Title  X,  of  the 
International  Sanitary  Regulations  contains  the  following : 

"DISPOSITIONS  RELATIVE  TO  AMERICA." 

"In  the  countries  subject  to  yellow  fever,  and  which  belong  to  the  contracting  par- 
tin,  sod  where  a  regular  medical  service  has  not  yet  been  established,  there  shall  be 
appointed,  by  the  respective  governments,  sanitary  physicians  to  study  this  disease, 
its  mode  of  production  and  propagation,  to  seek  the  means  of  preventing  and  combat- 
ing it,  to  notify  its  appearance  and  disappearance  to  the  authorities,  and,  in  fine,  to 
fulfil)  officially,  in  respect  to  yellow  fever,  the  mission  with  which  the  sanitary  physi- 
ciiniin  the  Orient  are  charged  in  regard  to  the  plague." 

Finally,  the  facts  of  chief  importance  having  now  been  stated,  this  commission  de- 
dnces  therefrom  the  following  conclusions  in  reference  to  the  question  propounded  by 
the  National  Board  of  Health  and  now  under  consideration.  Certain  palliative  meas- 
nn*  which  have  been  specified  can  and  should  be  adopted.  The  execution  of  those 
measures  depends  upon  the  rigid  enforcement  in  the  ports  of  Cuba,  and  especially  in 
Harms,  of  such  provisions  as  arc  contained  in  the  act  of  June  2,  1979.  The  effectual 
enforcement  of  this  act  requires  the  consent  and  aid  of  Spain  at  least,  and  since  all 
maritime  nations  are  interested  in  the  execution  of  this  act,  an  international  sanitary 
code  u  most  desirable  for  the  establishment  of  such  uniform  rules  and  regulations  as 
the  general  interests  of  national  sanitation  require  for  many  purposes,  as  well  as  for 
tbi!  special  purpose  of  preventing  the  introduction  of  transmissible  diseases  into  the 
shipping  at  infected  }K>rts  of  departure. 

E. -EVIDENCES  OF  SANITARY  PROGRESS  SINCE  DECEMBER  1879,  WHEN  THE  PRELIMI- 
NARY REPORT  WAS  PUBLISHED. 

The  United  States  National  Board  of  Health  and  its  Havana  Yellow  Fever  Commis- 
skw i  hare  good  reason  to  claim  that  the  following  four  acts,  which  form  an  appropriate 
addition  to  the  preceding  recommendations  published  in  December  1879,  were  aue  in 
great  degree  to  their  influence. 

First,  On  June  19,  1880,  the  National  Board  of  Health  published  certain  additions 
to  and  improvements  of  previous  regulations,  so  that  these  now  read,  in  reference  to 
the  patent  subject,  as  fo  flown: 

uRulm*nd  regulations  for  securing  the  best  sanitary  condition  of  vessels,  including  their 
avyoea,  passengers,  and  crctrs,  coming  to  the  United  States  from  any  foreign  port  where 
*»5  contagious  or  infectious  disease  exists. 

"To secure  the  'best  sanitary  condition'  of  a  vessel  the  following  points  should  be 
ohaenred  by  the  owner*,  agents,  or  master  of  such  vessel : 

" A.  Exclusion  from  the  vessel,  as  far  as  possible,  of  persons  or  things  known  or 
wpected  to  be  infected. 

'B.  Cleanliness,  dryness,  and  ventilation  of  the  vessel,  both  preliminary  to  loading 
and  daring  the  voyage. 

MC  Disinfection ;  that  is,  the  destruction  or  removal  of  the  causes  of  disease,  which 
include  me—area  of  cleanlir  ess,  ventilation,  fumigation,  <fcc. 
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"D.  The  crew  shall  not  be  allowed  liberty  on  shore  after  nightfall  in  suspected 
localities.  They  shall  not  be  allowed  to  sleep  on  deck  except  under  awnings.  The 
forecastle  shall  be  well  ventilated  and  kept  dry.  Both  in  pdrt  and  at  sea  the  bilge 
water  shall  be  pnmped  ont  each  morning  and  evening,  or  more  frequently  if  neces- 
sary. The  utmost  cleanliness  shall  be  observed  at  sea  as  well  as  in  port.  Each  sea- 
man should  have  two  suits  of  under-clothing.  The  clothing  and  beading  should  be 
aired  every  clear  day.  In  tropical  climates  the  men  should  be  required  to  wash  their 
persons  and  change  their  under- clothing  every  evening  after  work  while  in  port,  and 
each  working  suit  should  be  washed,  dried,  and  aired  after  a  day's  use.  These  regu- 
lations, as  to  clothing,  airing  of  bedding,  and  ventilation,  should,  as  far  as  possible,  be 
observed  at  sea  as  well  as  in  port." 

Farther :  "Every  vessel  before  taking  on  cargo  or  passengers  shall  be  clean  and  dry, 
and  the  certifying  officer  may,  at  his  discretion,  require  that  it  shall  be  thoroughly 
disinfected,  if  last  from  an  infected  port,  or  if  the  port  of  departure  itself  be  infected. 
The  examination  of  the  vessel  as  to  cleanliness  shall  be  made  before  the  cargo  is  taken 
on,  and  shall  extend  to  all  accessible  parts,  especial  care  being  taken  to  note  upon  the 
bill  of  health  the  presence  of  decayed  wood. 

"  Earth  and  porous  stone  shall  not  be  used  for  ballast  if  avoidable. 

"  Merchandise  or  articles  known  to  be  infected  shall  not  be  received  or  taken  on 
board. 

"In  case  the  port  is  infected,  the  certifying  authority  may  require  that  the  officers, 
erew,  and  passengers  shall  be  examined  by  a  medical  officer  or  physician  selected  for 
that  purpose,  and  the  result  of  such  examination  reported  to  him  not  more  than 
twenty-four  hours  before  certifying  to  the  bill  of  health." 

Second. 

[Public  Resolution— No.  26.] 

JOINT  RESOLUTION  authorizing  the  President  of  the  United  States  to  call  an  international  Military 

conference  to  meet  at  Washington,  District  of  Columbia. 

Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
Congress  assembled,  That  the  President  of  the  United  States  is  hereby  authorized  to 
call  an  international  sanitary  conference  to  meet  at  Washington,  District  of  Colum- 
bia, to  which  the  several  powers  having  jurisdiction  of  ports  likely  to  be  infected  with 
yellow  fever  or  cholera  shall  be  Invited  to  send  delegates,  properly  authorized,  for  the 
purpose  of  securing  an  international  system  of  notification  as  to  the  actual  sanitary 
condition  of  ports  and  places  under  the  jurisdiction  of  such  powers  and  of  vessels 
sailing  therefrom. 

Approved,  May  14, 1880. 

In  compliance  with  this  resolution,  action  was  taken  July  30th,  1880,  by  the  Secre- 
tary of  State,  to  hold  theproposed  conference  at  Washington  January  1. 1881. 

Third.  On  March  10,  I860,  the  governor  general  of  Cuba  established  by  decree  the 
following: 

"new  sanitary  regulations. 

"  1st.  All  vessels  at  any  port  of  this  island  where  a  sanitary  board  exists  shall  report 
the  same  as  soon  as  discharged  in  order  to  be  inspected. 

"2d.  Before  proceeding  to  load  or  take  ballast,  the  captain  or  mate  must  present  a 
certificate  of  the  sanitary  board,  stating  that  she  has  been  inspected  and  is  in  proper  con- 
dition for  loading. 

"3d.  After  all  the  cargo  is  on  board  the  captain  shall  again  report  to  the  same  board, 
so  that  the  vessel  be  newly  inspected,  in  order  to  ascertain  whether  the  indications, 
previously  made  by  the  doctors  have  been  duly  attended  to  by  the  captain. 

"4th.  The  doctors  in  their  visits  shall  particularly  examine  the  general  sanitary 
condition  of  the  vessel  in  all  her  departments,  including  the  hull,  between  decks, 
steerage,  engine,  kitchen,  stove,  pantry,  berths,  infirmary,  water-closets,  medicine 
supply,  water,  and  provisions. 

"  5th.  They  will  also  be  careful,  when  any  vessel  has  terminated  loading  and  is 
ready  to  leave,  that  there  be  on  board  none  actually  attacked  by  or  recovering  from 
yellow  fever;  that  the  number  of  passengers  and  crew  be  in  relation  with  her  capacity, 
as  marked  in  the  general  sanitary  regulations ;  that  there  be  a  sufficient  supply  of 
medicines,  water,  and  provisions,  all  in  good  condition,  so  as  to  ensure  the  health  of 
all  parties  on  board. 

"6th.  Whenever  the  doctors  deem  that  the  vessel  should  be  fumigated,  they  will 
give  the  captain  a  written  order  explaining  the  way  this  is  to  be  done,  as  well  as 
when  they  deem  it  necessary  to  open  new  ports,  or  place  hoses,  or  introduce  any  other 
innovation  in  the  vessel. 

"7th.  Doctors  shall  communicate  by  writing  all  their  orders  and  indications  to  cap- 
tains and  mates  of  vessels,  who,  in  their  turn,  shall  give  a  written  receipt  for  the 
aame. 
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"6th.  The  above  rules  are  applied  without  exception  to  all  the  establishments  of 
whatever  hind  and  nature,  such  as  warehouses,  stores,  hospitals,  Ac.,  Ac.,  either 
4vil  or  military,  in  order  to  lessen  as  much  as  possible  the  causes  of  the  epidemic 
4i*eate  prevailing  here  every  summer." 

Fourth.  The  following  important  order  was  issued  by  the  governor-general  of  Cuba 
jane  18,1880: 

"health  cibcular. 

11  In  consequence  of  doubts  having  arisen  with  port  physicians  in  regard  to  whether 
\t  U  oris  not  obligatory  upon  all  vessels,  leaving  the  island  of  Cuba,  to  take  bills  of 
health,  his  excellency  the  governor-general,  in  conformity  with  the  suggestion  of  the 
mperior  hoard  of  health,  has  been  pleased  to  order  that  national  as  well  as  foreign 
testelsirv/re*  to  take  out  or  not  the  said  bills  of  health,  except  when  bound  to  Span- 
jib  ports,  in  which  case  they  shall  provide  themselves  with  tne  document  referred  to. 
Which,  by  order  of  his  excellency,  I  communicate  for  your  information  and  compli- 
ance, and  for  publication  in  the  official  bulletin  of  the  province  under  your  worthy 
command* 

"God  preserve  you  many  years. 

"JOAQUIN  CARBONELL, 
"Secretary  of  the  General  Government 

"Ha vax a,  June  18, 1880. 

MTo  the  Civil  Governor  op  the  Province  of  ." 

It  will  be  observed  that  this  order  contrasts  in  a  most  gratifying  manner  with  the 
oiden  of  August  25  and  August  27, 1879,  published  on  a  preceding  p  see.  These  seemed 
to  be  narrow,  intolerant,  and  most  objectionable,  while  the  order  of  June  18  is  worthy 
of  a  liberal  nation,  and  removes  causes  for  irritation,  in  that,  needless  impediments  are 
no  longer  placed  in  the  way  of  the  United  States  sanitary  inspector  in  discharging 
duties  of  great  importance  to  his  own  country,  of  advantage  to  all  others,  and  of  injury 
to  none. 

Toe  present  chapter  terminates  the  consideration  of  all  the  topics  presented  in  the 
preliminary  report,  except  the  topic  of  the  alleged  spontaneous  origin  of  yellow  fever 
on  fthipt,  and  the  consideration  of  this  has  been  deferred  to  the  ninth  chapter.  It  may 
be  concluded  by  some  that  the  eighth  and  tenth  chapters  trench  upon  the  domain  of 
theory  to  greater  extent  than  may  be  appropriate  to  a  report  dedicated  to  a  record  of 
fata  ind  not  of  opinions ;  but  when  a  special  subject  is  embarrassed  with  a  multitude 
of  contradictory  statements  and  of  apparently  contradictory  facts,  it  is  believed  that 
the  bare  record  of  these  would  prove  of  little  service,  and  that  efforts,  as  little  theo- 
retical as  existing  knowledge  permits,  to  reconcile  contradictions,  are  calculated  to 
pore  more  interesting  and  instructive,  and  are  therefore  justifiable.  In  these  quasi- 
theoretical  chapters  the  same  strenuous  effort  has  been  made,  as  elsewhere  in  this  report, 
to  record  all  the  evidence  and  the  facts,  and  to  deduce  no  conclusions  not  justified  by 
these. 

CHAPTER    VIII. 

THE  ORIGIN  AND  80ME  PROPERTIES  OF  THE  POISON  OF  YELLOW  FEVER, 
AND  OF  OTHER  SPECIFIC  SPREADING  DISEASES. 

"The  dominant  mind  of  Aristotle  [350  B.  C.  ]  stamped  its  notions  on  the  world  at  large. 
For  nearly  twenty  centuries  after  him  men  found  no  difficulty  in  believing  in  cases  of 
spontaneous  generation,  which  wonld  now  be  regarded  as  monstrous  by  the  most  fan- 
atical snpporter  of  the  doctrine.  Shell-fish  of  all  kinds  were  considered  to  be  without 
fsrental  origin ;  eels  were  supposed  to  spring  spontaneously  from  the  fat  ooze  of  the 
ile:  caterpillars  were  the  spontaneous  products  of  the  leaves  on  which  they  fed, 
▼nil*  rineed  insects,  serpents,  rats,  and  mice  were  all  thought  capable  of  being  gen- 
erated withont  sexual  intervention."  (Tyndall.)  The  influence  of  these  ideas  was  so 
great  that  it  is  only  a  few  generations  since  a  high  court  legitimized  a  child  on  the 
ground  that  the  mother,  separated  four  years  from  Tier  husband,  had  been  impregnated 
oyadream! 

Bat  in  nothing  has  this  influence  been  more  marked  than  in  the  views  advocated 
respecting  the  causation  of  epidemic  diseases.  There  is  not  one  of  these  the  origin  of 
which  has  not  been  attributed  to  such  cause  as  "  hell  itself  breathes  out  contagion  to 
this  world,"  "spasmodic  convulsions  of  the  sickened  earth,"  air  corrupted  by  the  aggre- 
gation of  many  races,  malign  influences  of  the  sun,  moon,  Htars,  comets,  earthquakes, 
volcanoes, tornadoes,  inundatious,  "cosmo-telluric"  influences,  putrid emuuations,  &c, 
Ac  Not  until  Frascator's  work,  in  1550,  was  the  modern  idea  of  contagion  taught. 
The  spontaneous  origin  of  hydrophobia  was  long  obstinately  advocated.  Even  small- 
pox was  assigned  a  denovo  origin  in  such  causes  as  those  above  mentioned  until  early  in 
the  eighteenth  century,  when  Boerhave  first  established  that  it  was  never  due  to  spon- 


118   ANNUAL  REPORT  OP  THE  NATIONAL  BOARD  OP  HEALTH. 

taneous  development,  but  always  to  a  specific  contagions  poison.  The  same  fact  was 
not  established  as  to  measles  until  the  middle  of  the  eighteenth  centnry :  and  oases  of 
the  spontaneous  origin  of  scarlatina,  though  it  never  reached  North  America  until  1735, 
nor  South  America  until  1829,  are  still  occasionally  claimed  to  occur.  It  is  less  than 
thirty  years  since  Budd  denied  the  spontaneous  origin  of  typhoid  fever,  an  origin  still 
contended  for  by  some.  In  fine,  modern  research  has  tended  constantly  to  prove  that 
diseases,  above  all,  migratory  epidemic  diseases,  have  no  such  origin ;  and  the  sponta- 
neous-generation experiments  and  the  whole  tendency  of  modern  science  are  opposed 
to  any  such  belief.  None  the  less,  "  indigenous, n  "  spontaneous,"  "  de  novo  "  origin  and 
development  are  words  incessantly  repeated  in  the  present  literature  of  yellow  fever, 
and  express  ideas  firmly  entertained  by  many,  especially  by  those  who  reside  in  habit- 
ually infected  places — the  worst  of  all  places  in  which  to  solve  such  a  question. 

There  are  three  chief  causes  for  the  belief  in  the  spontaneous  origin  of  yellow  fever. 
Some,  more  deeply  impressed  by  past  than  by  recent  knowledge,  are  not  able  to  under- 
stand that  a  disease  may  not  be  personally  contagious,  in  the  manner  of  small-pox, 
measles,  etc.,  and  yet  may  be  portable  and  communicable,  as  are  trichina,  tape- worm, 
typhoid  fever,  and  cholera.  A  second  cause  is  the  very  old  one  of  mistaking  those  causes 
which  favor  the  propagation  of  a  poison  for  those  which  originate  it.  finally,  disbe- 
lief in  the  duration  of  the  dormant  vitality  of  disease-poison  is  a  constant  source  of 
error.  Correct  views  in  respect  to  these  matters  are  of  great  moment  in  practical  san- 
itation, and  some  of  the  points  involved  will  receive  brief  consideration. 

The  poison  of  yellow  fever  must  be,  on  the  one  hand  either  an  inorganic  or  dead 
orgonio  something,  or  on  the  other  hand  a  living  organism.  Very  few,  if  any,  even 
of  those  who  credit  its  spontaneous  origin,  deny  that  this  poison  has  reproductive 
power.  The  function  of  reproduction  is  limited  to  living  organisms,  nnd  such  must  be 
the  nature  of  the  poison  or  yellow  fever.  This  conclusion  is  inevitable  unless  it  can 
be  proved  either  that  the  poison  has  not  the  power  of  self-multiplication  or  that  other 
than  living  organisms  have  this  power ;  and  until  at  least  one  of  these  improbable 
hypotheses  is  proved  to  be  true,  science  is  justified  in  both  thinking  and  acting  upon  the 
above  conclusion.*  Those  who  demur  to  this  conclusion  demand  ocular  evidence  of 
the  organism,  evidence  which,  though  most  desirable,  is  no  more  necessary  to  justify 
a  conclusion  than  chemical  or  microscopic  evidence  that  the  poison  is  an  inorganic, 
or  a  dead  organic  substance. 

Sir  Henry  Holland  teaches:  "Locke  says,  in  all  the  corporeal  world  we  see  no  chasms 
or  gaps.  Our  actual  knowledge  proves  such  gradations  in  the  minute  forms  of  life, 
that,  to  suppose  other  extra-microscopic  forms  do  not  exist  implies  a  breach  of  con- 
tinuity not  justified  in  the  scale  of  life.  Only  of  late,  a  new  world  bas  been  opened 
by  the  microscope,  before  which  innumerable  forms  of  life,  now  visible,  were  invisible. 

A  belief  in  the  existence  of  living  organisms,  invisible  to  the  highest  powers  attained 
or  attainable  by  the  microscope,  is  just  as  logical  as  is  the  universal  belief  in  extra  mi- 
croscopic atoms  and  molecules.  Living  protoplasm  is  composed  of  atoms  and  mole- 
cules, and  the  chemical  constituents  of  protoplasm  are  approximate  vcly  well  known ; 
hence,  if  the  size  of  atoms  and  molecules,  and  if  the  least  number  of  these  indispensa- 
ble to  form  an  independent  living  organism  wero  known,  it  would  be  possible  to  de- 
termine how  small  may  be  the  minutest  organisms.  While  science  is  still  unprepared 
to  answer  with  accuracy  any such  question,  it  none  the  less  has  reached,  through  reas- 
onable hypotheses,  approximative  conclusions  which  deserve  to  be  better  known. 
Since  Sir  William  Thompson's  effort  to  determine  the  probable  "size  of  atoms" 
(Nature,  March  31,  1670),  numerous  other  researches  have  been  made  on  the  subject, 
all  tending  to  prove  the  almost  inconceivable  minuteness  of  atoms  and  molecules. 
The  results  of  these  researches,  so  far  as  they  concern  the  present  subject,  have  been 
instructively  summarized  by  one  of  the  very  highest  authorities  in  this  matter,  namely, 
by  H.  C.  Sorby,  F.  R.  8.,  &c,  in  his  anniversary  address,  as  president  of  the  Royal 
Microscopical  Society,  on  the  "relation  between  the  limit  of  the  powers  of  the  micro- 
scope and  the  ultimate  molecules  of  matter"  ( Nature,  February  24,  1876).  He  de-t 
clares  that  "the  theoretical  limit  of  distinct  visibility"  is  rxrhrnj  part  of  an  inch,  and' 
that  the  perfected  microscope  of  the  present  day  has  practically  reached  this  limit 
(some  claim  that  even  100*000  °f  nn  inch  has  been  reached),  so  that  no  further  im- 
provement in  this  direction  can  be  hoped  for.  Properly  emphasizing  the  fact,  that  alt 
calculations  respecting  the  size  of  atoms  and  molecules  are,  within  certain  limits,  hy- 
pothetical, Professor  Sorby,  none  the  less  says,  "  we  must  conclude  that  in  the  length 
of  tu4w  of  an  inch  (the  smallest  interval  that  could  be  distinctly  seen  with  the  mi- 
croscope) there  would  be  about  2,000  molecules  of  liquid  water  lying  end  to  end,  or 
about  520  of  albumen.  Hence  in  order  to  see  the  ultimate  constitution  of  organic 
bodies,  it  would  be  necessary  to  use  a  magnifying  power  of  from  500  to  2,000  times 

*  The  total  failure  of  inorganic  chemistry  and  toxicology  to  furnish  any  invisible  poison  analogous  in 
its  modes  of  action  to  the  poisons  of  migratory  spreading  diseases  is  well  known,  as  is  also  the  failure 
of  organic  chemistry  to  furnish  any  substance  which,  destitute  of  life,  has  tho  power  of  self -mutt  ipKca- 
tion.  Yet,  says  Lister,  it  is  conceivable  that  there  may  exist  and  may  yet  be  found  a  non-living  sub- 
stance ac tin 2  on  a  resolvable  substance  in  such  manner  that  one  of  the  substances  resolved  should  itself 
be  the  resolvent. 
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mater  than  those  wp  now  possess.    These,  however,  for  reasons  already  given,  would 
oe  of  no  nee  unless  the  waves  of  light  were  some  t^W  part  of  the  length  they  are,  and 
our  eyes  and  instruments  correspondingly  perfect.    It  will  thus  be  seen  that,  even 
with  oar  highest  and  best  powers,  we  are  about  as  far  from  seeing  the  ultimate  struct* 
ore  of  organic  bodies  as  the  naked  eye  is  from  seeing  the  smallest  objects  which  our 
microscopes  now  reveal  to  us.     As  an  illustration,  I  have  calculated  that  with  our 
highest  powers  we  are  as  far  from  seeing  the  ultimate  molecules  of  organic  substances 
at  we  should  be  from  seeing  the  contents  of  a  newspaper  with  the  naked  eye  at  the 
durance  of  a  third  of  a  mile;  the  larger  and  smaller  types  corresponding  to  the  larger 
and  unaller  molecules  of  the  organic  and  inorganic  constituents."     Further,  "caleu  • 
Itting  then,  from  the  various  data  given  alwvc  (omitted  in  these  citations),  we  may 
conclude  that  a  spherical  particle  one-tenth  the  dianveter  of  the  smallest  speck  that  could 
be  clearly  defi  cd  with  our  best  and  highest  powers  might  nevertheless  contain  no  less 
than  99t  milium  structural  molecules."    Finally,  Pro  lesser  Sorby  says:  "For  the  sake 
of  argument  I  assume  that  gemmulcs(a  term  used  in  Darwin's  theory  of  pangenesis), 
on  in  Average  contain  one  million  structural  molecules  of  albumen  and  molecularly 
combined  water.     Variations  in  number,  composition,  and  arrangement  would  then 
admit  of  an  almost  infinite  variety  of  characters.    On  this  supposition  it  would  re- 
quire s  thousand  gemmulen  to  be  massed  together  into  a  sphere  in  order  to  form  a  speck 
jnrt  distinctly  visible  with  our  highest  and  best  magnifying  powers." 

Dr. 6.  W.  Royston  Pigott  asserts,  in  a  paper  on  "Microscopical  Researches  in  High 
Power  Definition,"  pp.  %2J0-278,  No.  •<&)<$,  v.  xxxi,  Procdgs.  of  The  Royal  Society,  Dec, 
U&O,  that  under  certain  conditions,  which  he  specifies,  the  microscope  may  disclose 
mhik  particles  'Mess  than  the  millionth,"  and  some  iilimeuts  ignftooo  of  au  inch  in  di- 
ameter. But,  even  this  assertion,  if  true,  justifies  those  who  have  been  students  of 
the  phenomena  dependent  on  the  so-called  "infinite  divisibility  of  matter,"  and  who 
ire,  at  the  sunie  time,  familiar  with  snch  facts  as  those  now  submitted,  in  condemn- 
ing if  is  iguoraut  prejudice  the  view  that  there  cannot  be  any  living  organism  too 
minute  fur  disclosure  by  the  microscope. 

It  has  been  wisely  taught  that  the  true  test  of  the  presence  of  a  living  organism 
is,  not  the  microscope,  but  that,  "  when  sown,  it  produces  an  organism,"  and  "the 
subsidence  experiments"  of  Pasteur  and  Tyndall,  as  also  the  "sunbeam  experiments" 
uf  the  latter,  have  conclusively  demonstrated  the  preseuce  in  both  air  and  liquids 
of  extra-microscopic  particles,  which,  when  sown,  germinated.  It  is  manifest  that 
the  failure  of  the  microscope  to  prove  that  the  causes  of  yellow  fever,  as  also  of 
typhoid  fever,  cholera,  &c,  are  living  organisms,  no  more  disproves  this  than  the 
failure  of  all  the  appliances  of  science  to  prove  that  the  cause  is  an  inorganic  or 
a  dead  substance  disproves  this  conclusion  ;  and  the  mystery  as  to  what  is,  m  truth, 
the  poison,  is  increased  by  supposing  it  an  unknown  inorgauic  something,  rather 
thin  so  unknown  extra-microscopic  organism.  Should  conclusive  proof  of  the  latter 
ever  be  secured  it  would  become  only  an  additional  illustration  of  nature's  great  law, 
the  destruction  of  living  beings,  one*  by  another. 

Discarding  all  opposing  views,  it  remains  certain  that  the  route  to  the  unknown  is 
through  that  which  is  known ;  and,  granting  our  ignorance  of  the  poison  of  yellow 
fever,  we  arc  justified  in  seeking  analogies  for  it  in  the  known  properties,  either  of  any 
other  qirvadiug  disease-poisons,  or  of  objects  allied  thereto. 

Thew«  poisons  are  markedly  characterized  by  one  of  the  most  striking  differences 
between  living  organisms  and  inorganic  or  dead  matter,  viz,  by  the  fact  that  their 
growth  and  reproduction  occur  only  under  special  circumstances.  They  have  either 
climatic  limits,  or  are  greatly  influenced  by  climate  ;  they  are,  at  one  time,  narrowly 
localized,  at  another  widely  radiated;  ami  they  repeatedly  refuse  to  propagate  under 
circumitaoces  apparently  identical  with  those  under  which  they  have,  on  other  occa- 
sion, tat  flourished.  All  the  spreading  disease-poisons  seem  to  grow  best  in  decay- 
ing, putrefying  substances,  one  of  tlie  most  noted  traits  of  the  fungi;  and  in  the 
peculiarity  of  the  circumstances  required,  for  the  propagation  of  these  is  also  found 
thAhat  analogy  to  the  often  inexplicable  appearance  and  disappearance  of  disease- 
poisfMM. 

Microscopic  fungi  are  now  known  to  produce  a  large  number  of  diseases,  such  as 
"potato-rot"  in  vegetables  and  pdhrine  in  animals;  and  experts  in  cryptogamio  botany 
teach  uumerous  facts  apposite  to  the  present  subject.  They  are  "nature's  scavengers, *' 
•nd  "arr  distinguished  for  their  diffusion,  number,  poisonous  properties,  minuteness 
of  their  •pores,  and  for  their  love  of  darkness,  tainted  soils,  and  heavy  atmospheres." 
Then  are  still  a  number  of  them,  which,  though  often  seeu  llourishing,  and 
though  the  surrounding  conditions  on  which  this  depends  are  open  to  observation, 
have  defied  numerous,  prolonged,  and  most  careful  attempts  to  solve  the  mystery  of 
thfirgermination  and  cultivation.  Experiments,  imitat  ing  all  the  apparent  conditions 
voder  which  they  are  seen  to  flourish,  are  not  followed  by  success,  thus  demonstrating 
that  their  growth  depends  on  some  curious  unknown  conditions  associated  with  knowu 
conditions.  The  great  majority  of  them  flourish  chieliy  at  the  end  of  summer  and  in 
satomn;  some  grow  best  in  air,  others  when  deprived  of  it ;  some  require  light,  others 
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darkness ;  many  will  germinate  only  in  a  humid  atmosphere,  others  must  float  on 
water,  and  some  most  be  immersed  in  it;  some  will  germinate  only  in  such  dark, 
damp,  confined  places  as  the  holds  of  ships ;  some  require  such  peculiar  local  condi- 
tions as  immersion  in  a  special  fluid,  for  instance,  dying  in  water  but  flourishing  in 
orange-juice ;  some  grow  only  in  rotten  wood,  while  others  require  the  bark  and  leaves 
of  living  trees,  even  of  some  special  tree;  some  must  have  a  dung-hill,  and  others  an 
old  damp  carpet;  in  one  a  crop  can  only  be  secured  by  the  passage  of  the  spores 
through  the  intestines  of  a  horse,  aud  their  growth  in  the  expelled  excrement ;  some 
have  appeared  in  places  wholly  excluded  from  the  external  air,  others  in  inorganic 
and  poisonous  solutions  supposed  to  be  destructive  to  vegetable  life  (Cooke  &  Berkely), 
and  so  on,  through  an  infinite  diversity  of  very  peculiar  local  conditions. 

Fungi  are  very  prone  to  shift  their  localities,  at  times  disappearing  from  places 
where  they  once  flourished.  Within  the  last  ten  years  one,  the  "puccinia  malva- 
cearum,"  was  imported  from  Australia  to  England,  and  in  1871  it  was  spreading  so 
violently  that  it  was  feared  hollyhocks  would  be  exterminated.  No  one  kuows  now 
or  when  it  was  imported,  but  since  Australia  was  known  to  be  its  habitat  no  one  has 
supposed  that  it  originated  do  novo  in  England.  Fungi  have  three  additional  peculi- 
arities worth  noting.  Some  "have  in  a  high  degree  the  curious  property  of  destroying 
their  own  reproductive  powers,  or  of  poisoning  against  themselves  the  soil  in  which 
they  grow,"  and  thus  servo  to  account  for  their  sudden  disappearance  after  years  of 
prevalence,  and  for  their  subsequent  reappearance.  "Some,  which  are  generally 
eaten  with  safety,  become  through  the  influence  of  climate  poisonous,  and  some  of  the 
poisonous  kinds  become  esculent.'1  Some  are  alleged  to  be  poisouous  when  developed 
at  night,  bat  hnrtless  if  developed  by  day;  and  at  times  the  poisonous  principle  is  so 
volatile  and  fugacious  that  drying,  boiling,  or  macerating  the  fungus  in  weak  solu- 
tions causes  its  poison  to  disappear.  Further,  "recent  investigations  tend  to  confirm 
the  distinct  specific  characters  of  the  species  found  on  different  plants,  and  to  prove 
that  the  parasite  of  one  host  will  not  vegetate  on  another,  however  closely  allied." 
Since  this  is  true  of  the  parasites  which  attack  animals  as  well  as  vegetables,  it  is 
possible  that  a  special  parasite  might  be,  as  is  yellow  fever,  more  partial  to  man  than 
to  inferior  animals,  and  more  partial  to  a  white  than  to  a  black  man.*  An  additional 
fact  concerning  the  lowest  microscopic  organisms,  and  of  interest  in  tho  present  con- 
nection, is  recorded  by  Dr.  W.  W.  Cheyno,  who  says  (p.  124,  British  Medical  Journal, 
July  24,  1880, )  "I  have  demonstrated  that,  though  many  forms  of  organisms  will  not 
survive  if  introduced  into  a  healthy  animal,  yet  if  an  animal  be  previously  in  a  state 
of  ill  health,  these  forms  of  organisms  are  not  destroyed,  but  may  bo  found  alive  in 
the  blood  or  tissue."  Finally,  as  to  vegetable  parasites,  the  following  two  facts  have 
a  bearing  on  the  problems  of  yellow  fever.  Pasteur,  Greenfield,  Bucnner,  and  others 
have  proved  that  the  most  virulent  germ-poisons  can  be  so  cultivated,  especially  by 
free  exposure  to  oxygen,  that  their  virulent  properties  can  be  "attenuated"  or  ren- 
dered even  innocent,  and  vice  versa.  And,  since  some  vegetable  ferments,  such  as  the 
microscopic  mycoderma  aceti,  give  rise  to  different  products  which  vary  with  the 
different  conditions  to  which  they,  in  their  growth,  may  be  subjected,  it  is  not  im- 
probable that  some  diseases. may  be  caused,  not  primarily  by  the  organism  itself,  but 
secondarily  by  its  products,  even  by  some  special  product,  which  is  developed  only 
when  the  organism  is  subjected  to  the  peculiar  conditions  requisite  for  this  special 
product. 

.  It.  is  worthy  of  note  that  a  number  of  animal  parasites  are  now  known  which 
pass  through  several  stages  of  development,  each  stage  requiring  its  own  special  and 
peculiar  favorable  conditions,  and  that  in  only  one  of  these  stages  does  it  cause 
disease.  Bots  in  the  horse  are  parasites  only  in  the  larval,  and  not  in  the  pupal  nor 
in  the  matured  stage.  The  larvae  of  tho  tape-worm  infest  certain  animals,  and  must 
be  eaten  by  other  animals  to  develop  into  maturity.  Tho  «*gg  of  tho  thorn  headed 
worm  of  the  hog  develops  in  a  crab ;  this  must  be  eaten  by  a  fish,  and  this  by  a  hog,  to 
gain  the  stage  of  maturity.  The  "rot"  in  sheep  is  due  to  the  liuke-worm,  the  eggs  of 
which  require,  for  their  first  stage  of  development,  that  they  should  be  eaten  by  a  fresh- 
water snail.  In  all  instances  the  undeveloped  eggs  are  harmless.  It  is  also  noteworthy 
that  the  periodical  occurrence  of  yellow  fever,  says  Reynolds'  System  of  Medicine,  "has 
its  parallel  in  a  fact  well  known  to  the  students  of  tho  diatomacso  and  dermidiac®, 
namely,  that  particular  species,  which  are  known  to  exist  in  a  definite  pond  or  pool  one 
season,  may  at  another  season  be  replaced  by  forms  never  before  detected  in  the  same 
spot,  while  again  the  original  species,  under  favorable  and  often  unaccountable  circum- 
stances, reappear  after  the  lapse  of  a  certain  timo."t 
Preceding  facts  have  not  been  presented,  nor  are  they  claimed,  to  prove  that  the 

*Kosh  reported  in  1878  that  the  bacillus  septicemias,  so  fatal  to  tho  house-mouse,  had  no  effect  on  the 
very  closely  allied  field-mouse. 

t  Grelssinger  proffers  the  following  truth,  and  pregnant  warning:  "A  scries  of  years  often  pass  dar- 
ing which  vellow  fever  is  scarcely  observable  in  the  very  places  it  specially  frequents;  and  this,  though 
there  may  bo  no  difference  in  the  going  and  coming  of  unaoolimatea  strangers.  Then  there  is  rejoicing 
over  the  presumed  disappearance  and  destruction  of  tho  disease,  and  a  triumph  of  sanitary  police  over 
it  is  often  claimed." 
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tMiaon  of  yellow  fever  is  a  parasite ;  hut,  to  show  that  some  of  the,  mysterious  phenom- 
ena of  the  unknown  and  invisible  poison  of  yellow  fever  have  their  counterparts  in 
similar  phenomena  of  known  anil  visible  living  organisms;  to  point  out  how  peculiar 
nay  be  the  local  conditions  requisite  to  their  growth ;  and  to  prove  that  onr  ignorance 
aa  to  these  phenomena  and  conditions  in  the  one,  which  is  unknown  and  invisible,  is 
no  prater  than  in  the  other,  though  well  kuowu,  very  visible,  and  subjected  to  cir- 
cmBtancfS  much  more  favorable  lor  elucidation  by  scientific  research.    Such  facts 
enable  na  better  to  understand,  among  other  things,  why  the  poison  of  yellow  fever 
iboold  much  more  frequently  fail,  than  it  succeeds,  to  propagate  when  imported;  the 
sneeenor  failure  depending  on  somo  perhaps  most  trifling,  though  disastrous  contin- 
gency.   The  failures,  difficulties,  and  successes  attending  the  domestication  of  numer- 
ouYegetables,  animals,  and  disease- poisons,  when  transplanted  to  foreign  localities, 
it  well  known,  and  this  view  of  the  poison  of  yellow  fever  better  accords  with  pres- 
ent knowledge  than  the  view  which  assigns  it  a  spontaneous  origin      In  tine,  Dr.  Alf. 
Carpenter  well  observe?*,  "there  is  uothing  more  curious  or  out  of  the  way  in  the  rise 
and  fall  of  epidemics  than  there  is  in  the  abundance  or  scarcity  of  certain  forms  of 
TcgeUbto  life,  according  as  the  season  is  dry  or  moist,  or  hot  or  cold,  and  according 
at  the  material  required  for  its  nourishment  is  abundaut  or  the  contrary"  (Br.  MdX 
JmthL,  Oct.,  1879). 

Since  success  in  the  execution  of  sanitary  measures  largely  depends  on  the  unanim- 
ity with  which  they  are  advocated,  it  becomes  an  important  duty  to  strivo  to  throw 
light  on  every  difference  of  opinion  which  leads  to  difference  of  sanitary  practice. 
One  of  the  most  important  issues  respecting  yellow  fever  is  its  true  relationship  to 
local  conditions;  whether  both  the  origin  and  the  propagation,  or  only  the  propaga- 
tion of  the  poison,  depend  on  these?  In  addition  to  reasons  already  stated  against 
Mch  an  origin,  it  seems  incredible  that  any  migratory  disease  can  thus  originate;  in- 
credible that  the  local  conditions  of,  for  instance,  Natchez  in  1878  should  fan  to  origin- 
ate that  which  the  local  conditions  of  towns  adjacent,  to  and  encircling  it  did,  as  is 
claimed,  readily  and  abundantly  originate.  There  is  no  such  difficulty  in  crediting 
that  the  presence  or  abseuce  of  the  disease  depends  primarily  on  the  importation  of 
its  poiaou,  and  secondarily,  on  the  presence  of  snch  local  conditions  as  may  be  necessary 
tor  its  propagation.  The  chief  obstacles  to  this  belief  are,  the  frequent  inability  to 
prore  importation,  and  disbelief  in  the  power  of  resistance  and  in  the  dormant  vitality 
of  the  poison.  Evidences  of  the  presence  of  the  poison  having  disappeared  for  weeks, 
month*  or  years,  it  is  deemed  improbable,  even  impossible  by  many,  that  the  poison 
should  still  be  present,  only  awaiting  favorable  local  conditions  for  its  reproduction. 
Hence,  od  reappearance  of  the  disease,  thoso  thus  incredulous  deem  it  manifest  that 
the  poison  must,  in  the  alwenco  of  proof  of  its  reimportation,  have  had  a  local  origin. 
Now,  it  i»  important  to  remember  that  this  absence  of  proof  is  negative  evidence,  of 
which  no  amount  can  countervail  one  single  instance  of  positive  proof,  and  that  this 
absence  of  proof  occurs  most  frequently  in  the  largest  and  most  frequently  infected 
dties,  aoch  as  Havana,  Vera  Crnz,  ana  New  Orleans.  But,  the  larger  a  city,  the 
raster  and  more  complicated  is  its  intercourse,  and  this  condition  necessarily  increases 
the  difficulty  of  determining  the  time  when,  and  the  mode  by  which,  even  large  and 
familiar  objects  are  imported  or  exported,  much  more  of  an  invisible  and  inappreciable 
poison.  Every  inhabitant  of  a  small  village  may  easily  know  when  and  how  an  un- 
usual bonch  of  bananas  was  introduced,  while  snch  a  circumstance  in  a  large  city 
woald  bo  known  to  very  few,  and,  if  the  fruit  proved  poisonous,  would  be  probably 
confined  to  these  few.  Hence,  the  introduction  of  a  disease-poison,  as  of  yellow  fever, 
into  a  small  village,  is  generally  more  easily  traced,  though  its  physicians  may  have 
no  experience  in  the  disease,  than  in  a  largo  city,  however  experienced  its  physicians. 
Though  this  seems  a  self-evident  truth,  none  the  less,  many  nave  been  and  continue 
to  be  misled  by  the  fallacy,  in  a  matter  of  this  nature,  that  those  who  have  had  most 
experience  in  the  disease  were  the  best  judges,  and  that  their  failure  to  prove  impor- 
tation deserves  more  consideration  than  the  alleged  proof  to  the  contrary,  of  the  inex- 
perienced; however,  evidence  of  the  inexperienced,  taken  under  most  favorable  condi- 
tions, ia  often  entitled  to  far  more  weight  than  the  evidence  of  the  most  experienced 
taken  nnder  unfavorable  conditions.  But,  if  all  these  objections  to  almonce  of  proof 
be  throat  aside  as  valueless,  the  conclusion  arrived  at,  that  a  reimportation  of  poison 
ii  necessary  to  account  for  every  reoccurrence  of  the  disease,  is  not  supported  by  our 

Pent  knowledge  of  disease-poisons;  for,  as  will  now  be  shown,  this  knowledge  fully 
ifiea  us  in  believing  that  the  poison  of  yellow  fever  jyossesses,  like  other  disease- 
poisons,  great  powers  of  resistance  to  time,  and  to  other  destructive  influences. 

Prior  to  the  consideration  of  this  subject,  as  it  concerns  disease-poisons,  whether 
known  or  as  yet  unknown  to  consist  of  living  organisms,  some  suggestive  facts  respect- 
ing organisms  which  are  not  necessarily  associated  with  disease,  at  least  of  man,  will 
be  mentioned. 

The  prolonged  duration  of  the  dormant  vitality  of  seeds  is  well  known,  and  is  illus- 
trated by  the  familiar  and  extreme  instance  of  the  growth  during  this  centurv  of  wheat 
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obtained  from  an  Egyptian  mummy  buried  many  hundreds  of  years  ago.  *    Sir 
Holland  teaches  that  "there  is  reason  to  presume,  upon  various  evidence,  that 
simpler  and  inorB  minute  the  form  of  organization,  the  greater  the  faculty  of  retainiafl.;j 
life  in  a  dormant  state."    He  statos,  that  since  completely  organized  infusoria  can  fcil] 


restored  to  life  after  long  apparent  extinction,  their  ova  may  bo  supposed  even 
retentive  of  life ;  and  ho  refers  to  an  instance,  reported  by  Ehreuberg,  to  the  effect,  thai 
he  had  obtained  certain  microscopic  living  organisms  from  dry  earth,  had  laid  thefll 
away  in  his  writing-desk,  and  at  the  end  of  four  years  had  revived  them  by  immer- 
sion in  water.  When  an  animal,  a3  highly  organized  as  a  bed-bug,  can  pass  a  year 
without  food,  Ehronberg's  statement  demands  very  little  from  our  credulity.  It  is  • 
notable  fact,  that  the  persistence  of  life  in  the  bacterid  or  germs  which  cause  those 
contagious  processes  known  as  fermentation  and  putrefaction,  should  depend  in  many 
on  tho  absence  (especially  in  those  causing  fermentation),  in  some  on  the  presence,  of 
air,  thus  giving  rise  to  Pasteur's  two  classes,  of  aerobic  and  anerobic  germs.  Tyn- 
dall  asserts  that  cold  only  benumbs  bacteria,  which  even  if  frozen  to  0°  F.,  will  revive 
at  40°;  and  Fisch's  experiments  proved  that  they  could  be  subjected  to  still  greater 
cold  without  losing  reproductive  power.  While  heat  kills  them,  none  the  lees,  the 
spores  of  some  fungi  can  resist  boiling  water,  and,  as  is  alleged,  even  caustic  lime. 
Dallingcr  and  Drysdale  have  demonstrated  that,  while  living  septic  monads  are 
killed  by  a  heat  of  140°,  tho  spores  of  one  variety — which  are  so  minute,  that  they 
cannot  be  seen  by  the  highest  powers  of  the  microscope,  except  in  mass — are  capable 
of  germinating  after  being  subject  to  a  heat  of  300°  for  ten  minutes.t  The  "  dry  rot* 
fungi  of  decaying  wood  are  well  known;  aud  recent  experiments  have  proven  that 
"  the  temperature  at  which  dry  rot  proceeds  most  rapidly  is  80°  F.,  at  90°  it  is  slower, 
100°  still  slower,  and  at  110°  to  120°  is  generally  arrested.  Its  progress  is  rapid  at 
50°,  slow  at  36°,  and  is  arrested  at  32°;  but  will  return  if  the  temperature  is  again 
raised  to  50°"  (T.  A.  Brittou).  Dr.  Alf.  Carpenter  reports  (Br.  Medl.  Jour.  Oct.,  1«79), 
that  the  germ  of  " potato  blight"  lies  long  dormant  in  the  soil,  ready  to  propagate; 
their  spores  resist  heat,  cold,  sunshine,  rain,  and,  for  a  short  time,  even  boiling  water ; 
their  development  is  arrested  by  sunlight  and  dry  winds,  and  necessitates  moisture, 
absenco  of  sunlight,  and  excess  of  carbonic  acid.  The  poison  of  "swine  plague,"  or 
"hog-cholera,"  or  "pneumo-cnteritw"  of  the  pig  "loses  nothing  in  potency  by  freez- 
ing, nor  by  preservation  for  one  or  two  months  closely  packed  in  dry  bran/' as  proved 
by  direct  experiments;  while  "  there  is  good  reason  to  believe  that  its  power  may  be  re- 
tained for  a  year  or  more.  Tho  poison  in  time  loses  its  power,  if  kept  in  putrefying 
fluids  or  substances."    (Rept.  on  Dis.  of  Swine,  U.  S.  Dept.  Agricult.,  1879.) 

Reverting  now  to  the  disease-poisons  of  man,  and  first  to  those  proved  to  be  due  to 
living  organisms,  few  facts  of  interest  in  the  present  connection  are  found  recorded, 
except  as  to  that  disease  which  is  uu fortunately  designated  by  many  different  names, 
among  which  are  splenic  fever,  charbon,  aud  anthrax.  However,  as  1o  one  other 
disease,  Tinea  tons  urans,  Aitken  reports  that  it  may  be  absent  for  years  from  work- 
houses and  other  such  favorite  habitats,  and  then  reappear  without  apparently  any 
fresh  importation. 

Respecting  splenio  fever  or  charbon,  and  its  germ,  the  bacillus  anthracis,  the  fol- 
lowing facts  are  reported :  Dr  Alf.  Carpenter  states  that  this  latent  poison  remained, 
in  one  instance,  for  three  and  a  half  years  localized  in  one  stable.  Prof.  John  K. 
Mitchell  reports  that  in  hides  this  poison  resists  the  process  of  tanning,  prolonged 
boiling,  and  caustic  lime.  Bollinger  (Zienissen's  Cyclop. )  asserts  that  six  months  after 
tho  death  of  an  animal  by  this  disease  its  hide,  soaked  in  a  pond,  infected  twenty 
sheep  washed  in  this  pond^  a  saddler  who  worked  on  tho  hide,  and  two  horses  wear- 
ing the  harness  made  of  it ;  he  farther  teaches  that  while  the  freezing  temperature 
renders  this  poison  dormant  and  inert,  as  is  the  case  in  "other  Saprogenic  bacteria," 
yet,  that  even  if  the  temperaturo  be  reduced  to  0°  F.,  the  vitality  of  tho  poison  is  not 
destroyed,  for  it  will  revive  if  subjected  to  the  requisite  higher  temperature.  Ewart 
also  asserts,  as  a  result  of  his  experiments,  that  the  bacillus  anthracis  may  be  kept 
nearly  at  the  freezing  point  without  being  destroyed.  Davaine  has  successfully  in- 
oculated tbo  dried  poison,  22  months  old,  of  this  disease.  Pasteur  has  successfully 
inoculated  the  disease  after  two  years'  cultivation  of  the  original  germs;  and  in  1879 
he  annouueed  to  tho  Academy  of  Medicine,  Paris,  "Charbon,  septicaemia  aud  chicken- 
cholera  exist  in  the  state  of  germs  bottled  in  my  laboratory.  At  will,  during  the  last 
two  years,  for  tho  two  first,  and  for  several  months  for  the  third,  these  germs,  always 
ready,  can  be  poured  out  for  new  inoculations  and  new  deaths."  Ho  farther  insisted 
that  very  different  conditions  are  required  for  the  cultivation  of  different  germs;  for 

*  The  modes  of  distribution  of  disease-poisons  are  as  interesting  as,  and  more  obscure  than,  those  of 
plants.  On  this  subject,  and  on  tho  dormant  vitality  of  seeds,  Darwin  contributes  this  interesting  fact: 
"Professor  Newton  sent  mo  the  leg  of  a  red  logged  partridge  which  had  been  wounded  and  could  not 
fly,  with  a  ball  of  earth  adhering  to  it  weighing  six  and  a  half  ounces.  Tho  earth  had  been  kept  for 
three  years,  but  when  broken,  watered,  aud  plaoed  under  a  bell  glass,  no  less  than  eighty- two  plants 
sprung  from  it." 

t  However,  there  is  little  reason  to  doubt  that  a  heat  of  300°  F.  is  destructive  to  disease-poisons  gen- 
erally, and  is  therefore  one  of  the  most  trustworthy  dininfectants. 
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instance,  that  the  "charbon -bacteria"  would  grow  well  in  an  infusion  of  beer-yeast, 
while  the  organisms  of  chicken-cholera  would  not  grow  in  this,  but  best  in  chicken 
swip. 

Dr.  J.  S.  Billings  reports  that  Koch  "found  that  the  bacteroidal  forms  of  bacillus 
larhracii  observed  in  the  blood  usually  died  in  a  few  days,  but  that  the  spores  retain 
their  vitality  for  at  least  four  years."  Tyndall  reports  that  "  Cohn  permitted  the  dried 
blood  to  assume  the  form  of  dust,  wetted  this  dnsf ,  allowed  it  to  dry  again,  permitted 
it  to  remain  for  an  indefinite  time  in  the  midst  of  putrefying  matter,  and  subjected  it 
to  various  other  tests.    After  keeping  the  spore-charged  blood,  which  had  been  treated 
in  this  fashion  for  four  years,  ho  inoculated  a  number  of  mice  with  it  and  found  its 
irtioa  is  fatal  as  that  of  blood  fresh  from  the  veins  of  an  animal  suffering  from  splenio 
fever.   There  was  no  single  escape  from  death  after  inoculation  by  this  deadly  con- 
tigiam.    Uncounted  miluous  of  these  spores  are  developed  in  the  body  of  every  an- 
imal which  had  died  of  splenic  fever,  and  every  spore  of  theso  millions  is  competent  to 
produce  the  disease." 

Jam**  Law,  professor  of  veterinary  medicine  in  Cornell  University,  reported  (p.  455, 
So.  4,  r.  2,  United  States  National  'Board  of  Health  Bulletin,  July  24,  1880)  as  fol- 
low: "Cooking  is  a  very  insufficient  protection,  as  the  resting  spores  have  been 
ibown  to  survive  a  boiling  temperature,  and,  in  particular  cases,  eveu  300°  F.,  and  a 
vhole  family  were  poisoned  in  Aberdeen,  Scotland,  by  the  beef  that  had  been  boiled 
for  boon  in  broth.  Further,  and  contrary  to  what  holds  with  most  other  forms  of 
rim*,  it  is  not  essential  that  the  skin  should  be  broken  in  order  to  its  absorption,  and 
nniDtrons  instances  can  l>e  adduced  in  which  fatal  results  followed  when  it  was  do- 
]«wital  ou  the  sound  skin.  Frost  has  no  iulluence  on  its  potency,  and  I  have  known 
•  onmher  of  animals  fatally  infected  by  licking  the  frozen  blood  of  a  stoneboat  when 
the  temperature  was  below  zero.  Nor  is  time  nor  putrefaction  to  be  relied  on  ;  I  have 
known  cattle  to  perish  promptly  after  lapping  the  liquids  that  leaked  from  a  grave  in 
which  an  infected  carcass  had  been  buried  nearly  a  year  before.  I  have  further  known 
pMtares  on  which  the  disease  had  been  developed  for  the  tirst  time  in  the  memory  of 
the  inhabitants  maintain  their  infecting  qualities  for  six  years  in  succession  and  to 
rieM  hoy  which  cuiitiuiied  to  infect  animals  when  fed  to  them  at  a  distance  from  such 
pMtures.*  Still  more  recently,  Pasteur  has  reported  as  follows:  " Recently  we  dis- 
f  covered  them  [the  bacilla  anthracis],  iu  pits  in  which  animals  dead  of  splenic  fever 
had  been  buried  for  twelve  years,  and  their  culture  was  as  virulent  as  that  from  an  ani- 
mal recently  dead." 

In  respect  to  this  disease  there  are  two  other  alleged  facts  of  interest  to  the  student 
▼ho  is  seeking  better  to  understand  the  nature  of  an  unknown,  poison  through  knowl- 
edge  of  the  conduct  of  known  poisons.  The  British  Medical  Journal  (June,  1879)  re- 
ports that  Davaine  has  found  that,  inoculating  with  the  same  septic  fluid,  the  quan- 
tify necessary  to  kill  a  guinea  nig  was  100  to  200  times  more  in  winter  than  in  summer. 
Pasteur  reports  that  birds  are  insusceptible  to  this  poison,  because  their  temperature 
i«  too  high;  and  that  he  has  proved  this  to  bo  the  case  by  immersing  chickens  (their 
normal  temperature  l>eiiig  39°  C.)  in  baths  at  25°  C.  and  at  30°  C.  and  then  inoculating 
them,  with  the  result  that  in  the  former  case  the  chickens  die  in  3b'  to  48  hours,  but 
•arrive  in  the  bath  at  30°  C. 

Attention  is  now  called  to  similar  facts  referring  to  those  disease  poisons  which  have 
not  been  proved  to  be  living  organisms;  tirst,  as  to  those  poisons  generally  termed 
contagious;  second,  as  to  those  which  though  not  contagious  are  communicable  and 
portable,  and  have  been  termed  miasmatic  contagious  poisons;  and,  third,  as  to  yellow 
fever. 

Although  the  powers  of  resistance  of  the  most  familiar  contagious  poisons,  as  of 
small-pox,  scarlatina,  and  measles,  are  generally  admitted,  very  few  definite  authentic 
fctateiuvnta  as  to  such  powers  have  been  found. 

Dr.  R.  0.  Dorvmus  (referring  probably  to  the  poison  of  erysipelas  and  puerperal  fever) 
reports  that  at  one  time  the  walls  of  the  old  New  York  hospital  were  scraped  in  vain 
to  riil  it  of  infectious  disease-poison,  for  the  very  stones  were  impregnated;  and  that 
in  Hip  numerous  cases  where  the  wooden,  plaster,  brick,  or  stone  walls  of  inhabited 
Ktrnctnn-M  do  become  saturated,  as  it  were,  with  the  poison,  there  are  only  two  rem- 
edies—either the  heroic  employment  of  the  most  potent  chemical  disinfectants,  or  to 
'*br«ak  down  the  house,  the  stones  of  it,  and  the  timbers  thereof,  and  carry  them  forth 
out  nf  the  city  into  an  unclean  place.'1  The  power  of  vaccine  virus  to  be  transmitted, 
without  apparent  loss,  through  hundreds  of  persons  is  well  known;  it  is  also  taught 
that  while  this  power  is  lost  after  exposure  of  this  poison  to  a  heat  of  about  140°  F.t 
ret  that  it  is  not  injured  by  intense  cold;  and  vaccine  lymph  has  maintained  its  full 
power  for  seven  and  even  nine  years  after  prcscrvat  ion  by  the  method  of  Di.  Husband, 
of  Eil  iu  burgh  (pp.  17,  14,  25  of  John  Simons'  '*  Seeoud  Report,  Public  Healtl ,"  Loudon, 
lrtiU).    Grisnllo  teaches,  as  to  the  poison  of  small-pox,  that  "  this  virus  can,  in  certain 

"Profruor  Iaw  also  aawrta  (p.  454)  "that  the  cooking  of  tuherouloua  matter  gives  no  piarnutao  of 
protection.  ■•  Until  fa  a  poor  conductor  of  heat,  ami  tubercle  that  had  been  boiled  from  a  quarter  to  half 
u  hour  had  readily  infected  a  number  of  animals  that  partook  of  it." 
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conditions,  preserve  its  power  d urine  several  years — some  say  ten,  twenty,  even  thirty 
years.  Id  fact,  cases  are  reported  of  grave-diggers  being  infected  in  exhuming,  after 
such  long  intervals,  the  bodies  of  those  who  died  with  small-pox.  However,  such  state- 
ments  should  be  accepted  with  the  greatest  reserve."  The  tenacity  of  the  poison  of 
scarlet  fever  is  well  known;  it  " clings  long  to  rooms  and  houses,  even  tor  many 
months."  Ziemssen's  Cyclopaedia  reports  instances  of  dormant  vitality  for  two,  five- 
fourteen,  and  eighteen  months;  and  the  destruction  of  the  poison  by  a  dry  heat  of 
212°  F.# 

While  many  more  persons  are  susceptible  to  the  poison  of  measles  than  of  scarlet 
fever,  yet  it  is  admitted  by  all  that  the  vitality  and  tenacity  of  the  former  is  much 
less  than  of  the  latter.  Dr.  Home,  of  Edinburgh,  experimenting  in  175b,  found  thai 
"  rags  soaked  in  blood  retained  their  infective  properties  only  ten  days."  How  long 
this  poison  may  remain  active  in  clothing  and  such  objects  is  unknown. 

The  poisons  of  cholera  and  of  typhoid  fever  are  the  most  important,  and  to  yellow  feve^ 
the  most  closely  allied,  of  those  disease-poisons  which  are  non-inoculahle,  yet  tram       . 
missible,  and  are  now  classified  as  miasmatic-contagions  poisons ;  being  characterised^ 
apparently  r  by  the  peculiarity  that,  while  they  come  from  a  sick  person,  they  yet  re>— 

Suire,  outside  of  the  body,  favorable  conditions  for  further  change  or  development 
efore  acquiring  any  infective  poisonous  power. t    The  resistance  of  these  poisons  wiaX 
now  be  considered. 

Dr.  B.  W.  Richardson,  the  distinguished  physiologist  and  experimenter;  teaches*, 
"almost  all  the  organicpoisons  [among  which  yellow  fever  is  especially  named]  ans» 
preservable  by  cold.    We  can  keep  them  any  length  of  time ;  in  fact,  I  should  1  nil  ill 
there  is  no  limit  to  the  preservation  of  them  by  extreme  cold.    We  have  seen  thiar 
illustrated  on  a  large  scale  in  northern  capitals,  where  these  poisons  have  been  locked 
up  for  months  by  the  cold.    The  poison  of  cholera  in  St.  Petersburgh  has  been  locked 
up  in  the  snow  for  a  whole  winter,  and  on  the  solution  of  the  snow  the  poison  has  be*— 
come  active  by  being  carried  in  the  surrounding  streams  and  taken  into  the  drinking^ 
water."  .Dr.  Yanderpoel  refers  to  the  poison  of  cholera  having  remained  dormant,  oxm. 
one  occasion  in  Russia,  for  two  years;  and  Dr.  Macnamara  asserts  that  if  fresh  cnol — 
era  dejections  be  dried  and  protected  from  moisture  they  retain  their  poisonous  activity* 
for  years.    It  is  a  fact  familiar  to  all  who  have  any  experience  or  knowledge  of  chol- 
era, that  once  introduced  into  a  place  it  is  prone  to  linger  several  successive  years,  as 
in  Cuba,  4  years,  1833-1836,  6  years,  1850-1855,  and  4  years,  1867-1870,  repeatedly 
declining,  even  disappearing  for  months,  then  reappearing  with  renewed  violence. 
Such  occurrences  must  be  due  either  to  repeated  fresh  importations  or  to  the  vitality 
of  the  poison  persisting  through  repeated  stages  of  dormant  vitality ;  attending  cir- 
cumstances favor  the  latter  more  than  the  former  view. 

Similar  facts  are  recorded  as  to  the  poison  of  typhoid  fever.     Dr.  Rochester  is  not 
alone  in  reporting  [pp.  134,  Trans.  Amr.  Medl.  Assn.,  1879]  that  he  has  observed  sev- 
*  eral  instances  of  this  disease  which  could  be  traced  to  no  other  source  than  ice,  and 
therefore  that  this  poison  "is  not  destroyed  or  impaired  by  freezing;. " 

Dr.  Cay  ley,  in  his  recent  admirable  "Croonian  lectures"  on  this  disease  (British 
Medical  Journal,  March,  1880),  states  that  its  poison  in  a  large  running  body  of  water, 
freely  exposed  to  the  air,  is  apparently  soon  rendered  inert,  while  in  close  confined 
situations  it  retains  its  activity  for  an  indefinite  time.  He  also  reports  two  remarkable 
instances  of  the  potency  of  the  poison  after  wonderful  dilution,  for  instance:  an  epi- 
demic in  1872,  at  Furlenthal,  in  the  Jura  Mountains,  was  manifestly  due  to  some  of 

*  The  notable  resemblances,  in  certain  particulars,  in  the  conduct  of  the  poison  of  scarlatina,  a  dis- 
ease with  which  physicians  in  tropical  America  hare  little  experience,  and  of  yellow  fever  deserve  to 
be  remembered.  "Sometimes  epidemics  of  scarlet  fever  are  not  coincident  in  neighboring  localities 
"■^connected  by  constant  intercourse,  a  proof  that  in  this  question  local  conditions  play  an  important 
part,  and  are  frequently  of  determining  influence."  "  It  has  often  been  noticed  that  while  scarlatina 
attacks  one  village  with  severity,  a  neighboring  locality,  in  spite  of  the  active  intercourse  between 
them,  remains  entirely  free,  or  suffer*  very  mildly  from  it;  this  fact  has  frequently  been  used  as  an  argu- 
ment against  the  indisputable  contagiousness  of  scarlatina.  We  meet  with  it  in  the  etiology  of  typhoid 
fever  and  cholera,  and  explain  it  by  conditions  of  the  subsoil,  essentially  independent  or  any  human 
agency.    The  samo  explanation  might  serve  in  the  case  of  scarlatina." 

8poradlo  cases  of  scarlatina  often  occur,  "appearing  to  have  had  no  local  or  temporary  connection 
whatsoever  with  others,  which  fact  has  given  rise  to  the  opinion  that,  scarlatina  could  originate  spon- 
taneously through  the  agency  of  certain  unknown  atmospheric  and  telluric  influences."  "  Observations 
on  the  origin  and  spread  of  opidemica  of  scarlatina  continue  to  prove  the  paramount  importance  of  per- 
sonal  intercourse.  Though  we  cannot  understand  why  this  intercourse  in  a  few,  or  even  hr  many 
eases,  has  not  been  followed  by  a  marked  spread  of  the  poison,  we,  at  the  same  time,  cannot  shut  our 
eyes  to  the  fact  that  in  the  majority  of  cases  it  is  the  only  causal  factor  which  we  are  able  to  demon* 
strate."  "Scarlatina,  to  a  greater  degree  than  perhaps  any  other  disease,  appears  at  one  time  in  the 
form  of  a  severe,  at  another  in  the  form  of  a  mild  epidemic,  and  the  same  variation  is  noticed  in  tho 
sporadic  cases."    (Extracts  from  the  article  on  scarlatina  in  Ziemssen's  Cyclop.) 

t  However  probable  it  has  not  yet  been  proved  that  the  poison  of  yellow  fever  is  reproduced  in  the 
human  body  and  comes  from  the  sick ;  some  able  thinkers  Iwlievo  that  it  is  reproduced  exclusively  out- 
side of  the  body,  that  a  sick  man  is  no  more  dangerous  than  a  healthy  one  coming  from  an  infected 
place,  and  that  1>oth  are  dangerous  for  the  same  cause  as,  in  tho  samo  way  as,  and  to  less  extent  than 
vnndles  of  old  clothes,  bedding,  baggage,  &c.  If  the  former  view  be  correct,  yellow  fever  would  re- 
semble cholera  and  typhoid  fever,  but  if  the  latter  be  true,  then  .nellow  fovc  would  be  the  only  known 
specific  spreading  disease  thus  characterized. 
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the  water  of  a  large  stream,  which  had  received  typhoid  stools,  percolating  many 
thousands  of  feet  under  a  mountain  to  the  fountains  of  the  adjacent  village  of  F orien- 
tal ;  and  an  epidemic  in  1879  at  Caterham,  England,  was  traced  conclusively  to  a  few 
fplashingB  from  a  bucket  containing  typhoid  stools  into  the  immense  reservoir  of  the 
water-works.    Dr.  Cayley  further  cites  instances  wherein  the  poison  remained  dormant 
nine  months  and  even  two  years.    Liebermeister  states  that  this  poison  has  been 
pored  to  lie  dormant  at  least  nine  months,  and  that,  since  in  one  instance  six  cases 
occurred,  at  intervals  in  one  house  during  eight  years,  it  is  probable  that  the  poison 
can  lie  dormant  from  at  least  one  to  two  years. 

Many  similar  facts  are  recorded  as  to  yellow  fever,  some  of  which  will  now  be  pro- 
moted. Outbreaks  of  yellow  fever  on  vessels,  weeks  and  months  after  having  touched 
it  eoaie  habitat  of  the  disease,  or  after  having  been  otherwise  subjected  to  infection, 
bare  occurred  so  frequently  as  to  give  rise  to  the  belief  in  the  spontaneous  origin  of 
yellow  fever  in  ships.  Unfortunately,  for  present  purposes,  these  cases,  for  the  most 
part,  are  not  reported  with  sufficient  precision  respecting  either  dates  or  other  essen- 
tial details.  However,  numerous  cases  are  on  record  proving  that  the  poison  may 
reoaia  dormant  from  two  to  three  mouths.  Repeatedly  has  ' ' a  ship  epidemic,  inter- 
rtpted  by  a  voyage  into  cold  latitudes,  as  Newfoundland  and  Capo  Horn,  reappeared 
two  or  three  months  after  its  interruption."  The  most  recent  alleged  instance  of  this 
kind  (except  the  instance  of  58  days'  dormancy,  cited  in  chapter  VII)  occurred  on  the 
United  States  steamer  Plymouth,  reported  by  its  surgeon  to  have  been  "altogether  a 
particularly  clean  ship,"  but  the  inner  planking  and  the  beams  and  knees  were,  in 
mnr  places,  badly  decayed.  The  Plymouth  coaled  at  St.  Thomas  (where  there  was  yel- 
low fern,  October  21  to  25, 1878;  then  visited  on  the  25th  the  adjacent  island  of  Santa 
Cru,  where  it  was  known  that  one  death  by  yellow  fever  had  occurred  in  October. 
From  November  4  to  November  7  (when  the  Plymouth  sailed  from  Santa  Cruz  for 
Xoriblk),  seven  persons  on  board  were  attacked  with  yellow  fever,  and  there  were  no 
other  oases.  The  Plymouth  retnrned'to  the  United  States,  and  remained  from  Novem- 
ber 90, 1878,  to  March  l.r>,  1879,  at  the  extreme  northern  harbors,  first  of  Portsmouth, 
taw  of  Boston.  The  Boston  Medical  Journal  of  July  24,  1879,  reported,  "While  in 
deck  [at  Boston]  the  Plymonth  was  fumigated  three  times,  one  hundred  pounds  of 
Mlphar  being  used.  Most,  but  not  all,  the  stores  were  removed  from  the  ship.  The 
ceM  was  such  that  ice  formed  and  remained  several  days  in  most  parts  of  the  snip,  but 
much  of  the  time  there  was  a  fire  in  a  coal-stove  in  the  firerooin  for  the  use  of  the 
workmen."  On  March  15  the  Plymouth  sailed  for  the  West  Indies ;  on  the  19th,  in 
eosaeqaence  of  a  storm,  "  the  hatches  had  to  be  battened  down,  and  the  damp  berth- 
deck  became  very  warm ;  a  tropical  condition  prevailed."  On  March  21,  one  of  the 
crew,  on  the  23d  another,  sickened  with  yellow  fever  (these  being  the  only  cases),  and 
theateamer,  when  at  27°  4C  N.  latitude,  headed  north.  This  instance  tends  to  prove 
adamant  vitality  of  the  poison  of  yellow  fever  during  the  four  and  a  half  months, 
Koreaber  7, 1878,  to  March  21,  1879.  It  also  tends  to  prove  great  power  of  resistance 
to  cold,  perhaps  also  to  sulphur-fumes,  at  least  under  certain  circumstances ;  and 
directs  suspicion,  by  no  means  for  the  nrst  time,  to  the  "  badly  decayed"  wood- work 
of  the  steamer,  as  the  specially  favoring  circumstance.*  In  connection  with  this,  it  is 
worth  noting  that  Dr.  Heineniann,  of  vera  Cruz,  has  recently  called  attention  to  the 
repeated  introduction  of  yellow  fever  into  vessels  at  Laguna,  a  maritime  timber-mart 
in  Mexico,  apparently  by  no  other  means  than  by  the  timber  floated  to  the  vessel  and 
taken  on  board  by  those  who  sickened  without  having  visited  the  shore  or  having  come 
in  contact,  as  was  confidently  believed,  with  any  other  infected  things  or  persons.  As 
is  well  known,  wood  is  the  favorite  habitat  of  many  fungi. 

Daring  the  same  years,  1878, 1879,  there  occurred  on  land  a  similar  instance,  as  is 
believed,  of  dormant  vitality.  Memphis,  having,  in  1880,  33,593  population,  a  large 
portion  of  whom  fled,  had  about  17,600  coses  of  yellow  fever  in  1878 ;  the  last  death 
wai  reported  on  November  12.'  The  winter  was  severe ;  one  unusually  heavy  snow 
storm,  as  early  as  Christmas,  fell  to  the  depth  of  several  inches.  In  1879  Memphis 
suffered  again  severely,  the  first  recognized  case  occurring  July  6,  at  a  time  when  no 
eases  could  be  found  nearer  than  Havana,  and  no  proof  could  be  obtained  of  a  fresh 
importation.  Hence,  there  was  in  this  case  evidence,  and  very  good  evidence,  of  a  dor- 
mant vitality  for  nearly  seven  months,  December  12,  1878,  to  July  6,  1879.    Added  to 

"The  "Report  on  Yellow  Fever  in  the  U.  S.  S.  Plymonth,  1878-79,  Bureau  of  Medicine  and  Surgery. 
Catted  States  Navy  Department,  I860,"  details,  on  p.  16,  the  disinfecting  measures  resorted  to,  and 
aho  states  the  following  facta  of  interest:  The  sanitary  board,  charged  by  the  Inspector-General,  U. 
S.  Xary,  with  a  special  investigation  of  the  Plymouth,  after  the  second  outbreak  of  yellow  fever,  ro- 


ftom  confined  spaces :  thereby  proving  thit  these  spaces  had  not  been  sufficiently  chilled  to  kill  the 
fltai  although  fee  had  been  long  atandlng  in  tho  fire-room.    The  presence  of  t  he  bacteria  and  of  the  flies 


ceschuirely  proved  tho  presence  of  conditions  iavorable  to  the  growth  of  living  organisms,  and  that 
tstse  had  not  been  destroyed  either  by  the  cold  or  by  the  disinfectants  which  had  been  apparently  well 
captured. 
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many  other  grossly  insanitary  conditions,  Memphis  had  many  streets  paved  or  planked 
with  badly  decayed  wood. 

The  reported  cases  of  the  occurrence  of  yellow  fever  in  persons  engaged  in  unpacking 
trunks  containing  the  apparel  of  those  who  died  with  yellow  fover  are  very  numerous, 
and  deserved  much  more  careful  record  than  their  reporters  have,  for  the  most  part, 
given  them.  If  more  carefully  detailed  and  better  authenticated,  these  recorded  cases 
would  have  long  since  settled  several  disputed  points  of  importance.  It  is  worth  pre- 
mising, in  respect  to  formites  in  trunks,  that  "  fungi,  when  lodged  in  trunks  among 
filth  and  animal  matter,  find  in  darkness  and  dampness  the  fittest  imaginable  growing 
.place";  a  fact  equally  true  of  the  holds  of  ships,  and  of  the  circumstances  usually  at- 
tending dirty  clothes  and  bedding.  Neglecting  numerous  instances  which  tend  to 
prove  snorter  periods  of  dormant  vitality,  two,  which  refer  to  the  longest  period  known 
to  me,  will  be  cited.  Dr.  C.  M.  Smith,  of  Franklin,  now  president  of  the  Louisiana 
State  Medical  Society,  reports  one  instance  where  the  opening  of  a  trunk,  two  years 
after  the  packing  of  the  effects  of  a  person  dying  with  yellow  fever,  was  followed  by 
cases  of  yellow  fever,  under  circumstances  which  rendered  it  as  certain  as  failure  of 
counter-proof  can  render  anything,  that  the  cause  of  the  fever  came  out  of  the  trunk. 
Dr.  Hulse,  of  Pensacola,  Fla.,  reported  the  following  instance:  "In  1853,  a  Mr.  Lane 
was  attacked  with  yellow  fever  at  Dr.  Fisher's,  in  Milton  [which  is  a  few  miles  from 
Pensacola].  His  effects  were  packed  in  a  trunk,  which  was  locked,  placed  in  a  store- 
house, and  covered  with  old  cloth  and  sacks.  In  the  summer  of  1855,  two  years  later, 
this  trunk  was  sent  from  Milton  to  Brooklin  in  Alabama,  40  or  45  miles  north,  and  it 
was  opened  in  a  house  in  presence  of  several  persons.  Soon  after,  six  of  those  living 
in  this  house  sickened,  and  several  died  with  blaok  vomit."  Though  such  instances 
as  these  two  fall  short  of  absolute  scientific  proof^  they  none  the  less  justify,  in  con- 
nection with  proved  facts  respecting  like  disease-poisons,  a  very  strong  suspicion 
that  the  poison  of  yellow  fever  may,  under  favorable  circumstances,  preserve  its  viru- 
lent power  during  at  least  two  years  of  dormant  vitality. 

The  following  instance  is  interesting  for  its  apparent  illustration  of  unfavorable 
influences,  other  than  time,  which  the  poison  cau  resist.  Dr.  Rochester  reports  (pp. 
128-9,  Trans.  Amir.  Md.  Assn.,  1879)  that  "  In  September,  1856,  an  infected  ship  from 
Cuba  was  detained  at  the  quarantine  anchorage  off  Staten  Island,  N.  Y. ;  several  pas- 
sengers had  died  and  some  were  ill  on  board.  The  garments  and  bedding  were  thrown 
overboard.  Bay  Ridge,  a  delightful  suburban  neighborhood  of  Brooklyn,  the  seat  ot 
choice  country  residences,*  lies  directly  across  the  bay,  distant  about  one  mile  from  the 
anchorage  mentioned.  The  wind  and  tide  deposited  a  number  of  the  garments  that  had 
been  thrown  away  on  the  beach  which  terminated  the  lawn  of  Col.  Chas.  Prince, 
an  old  and  respected  resident.  In  taking  his  usual  morning  walk,  he  discovered  the 
clothing,  and  examined  it  with  his  cane,  not  otherwise  handling  it.  He  had  no  sus- 
picion that  it  came  from  quarantine,  and  never  saw  it  again.  In  four  days  ho  was 
taken  ill,  and  died  in  a  week  from  yellow  fever  *  *  *.  The  son  and  daughter,  adults, 
and  the  colonel's  only  children,  were  also  attacked ;  the  son  died,  and  this  was  the  com- 
mencement of  an  epidemic  which  destroyed  many  lives  in  a  limited  area,bnt  which 
was  stopped  by  enforced  isolation,  and  by  destruction  of  bedding  and  garments.  The 
clothing  which  produced  all  this  evil  had  been  saturated  with  salt  water  for  hours 
before  it  made  its  fatal  landing." 

All  the  facts  and  considerations  thus  far  presented  tend  to  disprove  the  doctrine 
of  the  spontaneous  origin  of  the  poison  of  yellow  fever,  as  well  as  of  all  other  specific 
spreading  disease-poisons;  and  to  encourage  those,  who  concur  with  Aitken  in  con- 
demning this  doctrine  as  irrational,  in  crediting  the  apparently  least  credible  instan- 
ces of  dormant  vitality,  a  power  proved  to  be  possessed  by  disease  poisons,  rather  than 
in  crediting  the  apparently  most  credible  instances  of  de  novo  origin,  a  wondrous 
power  unproved  to  bo  possessed  by  the  poison  of  any  specific  spreading  disease.  Be- 
fore yielding  faith  to  such  an  origin,  science  demands  the  most  rigid  and  conclusive 
proofs,  such  as  have  never  yet  been  presented.0 

There  are  other  important  properties  of  the  poison  of  yellow  fever  which  deserve 
consideration.  Some  of  these  will  be  briefly  noticed.  The  portability  of  the  disease, 
now  taught  by  every  recent  medical  text-book,  is  deemed  too  firmly  established  to  re- 
quire lengthy  discussion.  Such  facts  as  the  introduction  and  spread  of  yellow  fever, 
tor  the  first  time,  in  the  island  of  Ascension,  in  1823;  in  the  island  of  Boa  Vista,  in 
1845 ;  in  St.  Nizaire,  France,  in  1861 ;  in  Swansea,  Wales,  in  1865 ;  in  Madrid,  Spain, 
in  1878, t  together  with  the  marked  modern  tendency  of  the  disease  to  cling  close  to 

•It  is  freely  admitted  that  some  of  the  instances  of  persistent  vitality,  etc,  of  disease  poisons,  pre- 
viously cited,  tax  one's  faith  severely,  and  that  probably  those  who  reported  them  overlooked  some 
more  likely  causal  condition.  However,  I  can  credit  even  the  most  remarkable  rather  than  spontaneous 
generation. 

t  Since  little  is  generally  known  of  this  last  important  incident,  the  following  details  deserve  record: 
Dr.  Guiehet,  surgeon  in  the  French  army,  charged  by  the  government  with  a  special  scientific  mission 
in  Spain,  officially  reported  in  1879  the  following  facts :  Madrid  is  2,214  feet  above  the  sea.  Iu  1878  a 
number  of  soldiers  returned  from  Cuba,  having  been  discharged  because  the  insurrection  had  termi< 
nated.    All  of  those  at  Madrid  were  apparently  acclimated,  certainly  nono  came  with  yellow  fever,  nor 
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railroads,  and  to  rivers  navigable  by  steam,  and  the  successful  tracing  out  of  the  disease 
in  armies  and  navies,  are  broad  general  facts  supported  by  so  many  minor  proofs  of 
the  most  positive  character  that  even  the  majority  of  those  who  credit  the  spontaneous 
origin  of  the  disease  have  been  forced  to  admit  that  it  is  portable,  that  is.  in  some 
wise  communicable,  or,  in  other  words,  indirectly  contagious.  For,  by  some  of  the 
best  modern  writers,  contagion  is  now  used  in  an  extremely  wide  sense,  so  as  to  include 
contact  with  any  transmissible  poison,  whenever  and  however  brought  about,  and 
not  simply  immediate  contact  with  a  poisoned  person.  Hence,  much  of  present  dis- 
agreement about  the  contagiousness  of  yellow  fever  is  due  to  use  of  the  same  word  in 
different  senses. 

Experience  seems  also  to  have  induced  general  concurrence  in  the  view  that  the 
disease  can  be  imported  by  a  healthy,  as  also  by  a  sick  person,  from  an  infected  place,* 
and  that,  on  the  whole,  things  or  fomites  are  more  dangerous  than  persons;  some 
even  contending  that  fomites  alone  are  dangerous,  persons  not  at  all  so.  On  this  sub- 
ject, Heinemann  reports  two  facts  of  interest  from  Mexico.  From  an  infected  place, 
a  lot  of  assorted  goods  were  sent  to  a  merchant  in  a  distant  inland  town,  first  by 
healthy  men  in  skiffs  or  boats  to  a  healthy  place,  secondly  by  muleteers,  who  were 
never  near  either  sick  persons  or  infected  places;  and  yet  these  muleteers,  while 
transporting  these  goods,  were  nearly  all  struck  down  by  yellow  fever.  In  time  of 
war  a  band  of  native  soldiers,  almost  unclad  and  with  little  or  no  baggage,  came  from 
a  badly  infected  to  an  uninfected  town,  without  importing  the  disease ;  soon  after 
a  band  of  European  soldiers,  well  uniformed  and  having  much  baggage,  came  from 
the  same  infected  to  the  same  uninfected  place,  and  yellow  fever  followed  the  visit  of 
the  latter. 

Another  curious  property  of  the  poison  of  yellow  fever  has  been  repeatedly  noted. 
Very  often  the  first  set  of  cases  has  occurred  one,  two,  or  three  weeks,  sometimes 
longer,  prior  to  the  second  set  of  cases,  which  begin,  as  it  were,  the  resulting  epidemic. 
If  the  poison  be  supposed  to  be  an  imported  living  organism,  then  the  conclusion 
would  be,  as  Prof.  J.  K.  Mitchell  long  since  indicated,  that  the  first  cases  resulted 
directly  from  the  imported  poison,  and  that  considerable  time  was  often  necessary  for 
the  growth  of  a  second  crop.  The  view  that  the  poison  is  due  to  some  extra  micro- 
scopic living  organism  peculiar  to  the  tropics  would  also  explain  why  the  poison 
produces  such  poor  crops  in  temperate  regions,  and  why  its  reproduction  is  arrested  by 
cold.  This  view  best  explains  also  the  frequently  observed  and  unquestioned  fact, 
that  those  who  live  and  sleep  nearest  the  ground  suffer  most  with  yellow  fever. 

Another  property  deserving  attention  is  the  portability  of  the  poison  by  the  wind. 
Under  ordinary  circumstances,  the  distance  must  be  very  little  indeed ;  a  fact  which  , 
does  not  prove  that  #it  may  not  be  considerable  under  unusually  favorable  circum- 
stances. Vera  Cruz,*Havana,  New  Orleans,  all  have  places  within  ten  miles  or  less 
which  have  repeatedly  escaped,  when  those  cities  suffered  severely  with  the  disease. 
The  Fort  Barrancas  barrack,  Fla.,  is  located  50  feet  above  the  plain,  is  three  stories 
high,  and  is  within  three  quarters  of  a  mile  of  the  Pensacola  navy-yard ;  yet,  in  1867, 
the  soldiers  secluded  in  this  barrack,  occupying  as  they  did  the  third  story,  enjoyed 
complete  immunity,  while  the  disease  prevailed  severely  at  the  navy  yard  (pp.  149, 
Circ.  No.  1,  U.  8.  Surg.  Oenl.  1867).  Surgeon  Lawson,  Inspector-General  of  Hospitals, 
reported  in  the  British  Medical  Journal,  May  1879,  that  at  Newcastle,  Jamaica,  in 
1856,  of  "seven  cantonments  on  the  narrow  crest  of  a  mountain  spur,  there  were  three 
sickly  zones,  alternating  with  four  healthy  ones,  in  a  length  of  800  yards,"  which  would 
give  a  distance  of  only  343  feet  between  the  cantonments.  The  fort  San  Juan  de  Ulna 
is  opposite  to  Vera  Cruz,  the  distance  being  less  than  three  quarters  of  a  mile,  and 
the  anchorage  ground  lies  between  them,  yet  others  beside  Dr.  Heinemann  and  the 
United  States  consul,  Dr.  Trowbridge,  assert  that,  even  when  yellow  fever  is  pre- 
vailing in  both  places,  and  boats  (often  having  sick  and  fomites  on  board)  closely 
approach  vessels  in  the  frequent  passage  of  these  boats  between  the  fort  and  city, 
these  vessels  are  never  thus  infected.  The  vessels  anchored  in  the  harbor  of  every  in- 
fected place  constantly  give  proof  that  habitually  the  wind  plays  a  very  subordinate 

had  it  while  there.  But  a  number  of  young  People  who  lived  side  by  side  these  soldiers,  and  their 
clothing,  trnnks,  and  baggage,  were  attacked.  The  epidemic  was  restricted  to  a  very  few  squares 
adjacent  to  the  crowded  domicile  of  these  soldiers ;  beginning  September  15,  it  was  ended  by  October  15 : 
there  were  "twenty-five  cases  perfectly  well  known,  bnt  according  to  the  most  authoritative  medical 
statements,  there  were  more  than  50  sick,  with  about  85  deaths. "  Spaiiish  physicians,  though  many  in 
Madrid  have  served  in  Cuba,  seem  not  to  have  doubted  any  more  than  did  Dr.  Guichet  that  the  disease 
was  yellow  fever;  and  the  diagnostic  and  post-mortem  details  confirm  this  view.  The  proofs  seem 
good,  and  the  opinion  unanimous,  that  the  yellow  fever  at  Madrid  in  1878  was  due  to  the  Importation 
of  disease-germs  in  the  infected  clothing  and  baggago  of  healthy  men  recently  returned  from  Cuba." 

*  Sanitary  inspectors,  seeking  to  trace  out  the  mode  of  origin  of  cases  of  yellow  fever,  should  not 
neglect,  when  the  mode  of  origin  is  doubtful  and  obscure,  to  investigate  whether  this  cannot  be  traced 
through  some  ot  the  concealed  by-ways  of  illicit  sexual  intercourse.  Surgeon  Donnet,  R.  N.,  in  his 
admirable  official  report  of  yellow  fever  at  Jamaica,  1867,  attributed  the  disease  in  the  Aboukh*  to  the 
intercourse  of  the  crew  witn  prostitutes  who  neither  had  the  disease  nor  came  from  an  infected  place, 
but  had  recently  herded  on  shore  with  healthy  seamen  from  infected  ships.  Three  other  instances 
could  be  cited,  in  which  the  mode  of  origin  could  not  be  traced,  except  through  concealed  facts  relat- 
ing to  sexual  intercourse. 
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part  in  disseminating  the  poison ;  even  at  Havana,  vessels  anchored  in  the  open  har- 
bor are  rarely  infected,  yet  it  is  impossible  to  anchor  there  farther  than  1,500  feet 
from  the  shore,  and  it  probably  is  never  practicable  to  secure  this  distance  from  both 
the  shore  and  an  infected  vessel.  The  maritime  sanitary  authorities  at  Martinique 
indicate  that  from  40  to  65  feet  to  the  windward  of  an  infected  vessel  is  a  safe  distance 
for  an  uninfected  vessel  to  anchor  at ;  and  Heller's  experience  at  St.  Nizaire  was  to 
the  same  effect.  Much  more  evidence  could  be  presented  in  proof  of  the  short  distance 
ordinarily  requisite  for  safety,  and  still  leave  for  answer  the  important  question,  to 
what  greatest  distance  may  the  wind,  under  the  most  favorable  circumstances,  trans- 
port the  poison  f  Rejecting,  as  unworthy  of  auy  faith,  unfounded  statements  and 
vague  suspicions  to  the  effect  that  the  poison  may  be  conveyed  30  or  even  50  miles, 
I  have  found  the  following  apparently  credible  reports  on  the  subject.  Some  have  es- 
timated the  greatest  distance  to  be  500  yards ;  a  New  York  commission  concluded  that 
it  was  300  yards ;  Dr.  Vanderpoel  states,  but  omits  to  give  the  proof,  that  poison  has 
*  been  distinctly  traced  over  1,000  feet;  while  Melier,  who  reports  the  most  carefully 
observed  instance  on  record — an  instance  in  which  it  was  proved,  as  fully  as  negative 
evidence  is  ever  likely  to  prove  such  a  question,  as  that  the  poison  could  not  have  been 
conveyed  by  other  means — states  that  this  greatest  distance  was  260  metres,  or  853 
feet.  In  any  case,  everything  known  on  this  subject  tends  to  give  assurance  that 
winds  are  little  to  be  dreaded  as  transporters  of  the  poison,  since  their  power  is  ordi- 
narily restricted  to  very  short  distances,  and  at  the  most  does  not  exceed  a  few  hundred 
feet.  Still  further,  the  marked  localization  of  the  disease,  which  so  frequently  charac- 
terizes yellow  fever,  renders  it  impossible  to  believe  that  prevailing  winds  can  have  a 
predominating  influence  in  spreading  the  poison. 

It  is  evident  that  these  considerations  leave  little  reason  for  faith  in  "  the  epidemic- 
wave  theoi-y  "  of  yellow  fever ;  which  faith  would  have  us  believe,  for  instance,  that 
this  poisou  could  begin  its  aerial  pilgrimage  at  Rio  Janeiro  in  the  winter  of  1849-1850. 
and,  extending  gradually  along  tne  South  American  coast,  through  the  Antilles,  ana 
across  to  the  United  States,  reach  Norfolk,  Va.,  in  1855.  Those  urns  believing  moat 
he  hopelessly  incredulous  as  to  the  influence  of  commercial  intercourse. 


CHAPTER  IX. 
THE  ALLEGED  SPONTANEOUS  ORIGIN  OF  YELLOW  FEVER  ON  SHIPS. 

The  power  of  specific  spreading  disease-poisons  to  resist  the  destructive  influence 
of  time  and  other  deteriorating  agents,  and  to  lie  dormant  without  giving  any  evi- 
dence of  their  presence  until  conditions  arise  favorable  to  their  action  and  growth,  is 
well  established,  while  the  power  of  these  poisons  to  develop  spontaneously  remains 
unproved."  Advancing  knowledge  has  constantly  tended  to  strengthen  confidence  in 
the  one  power,  which  has  been  conclusively  proved,  and  to  destroy  faith  in  the  other, 
which  finds  at  the  present  day  less  reason  for  acceptance  than  ever  before. 

None  the  less  there  remain  many  who  consider  yellow  fever  a  disease  so  exceptional 
to  all  other  migratory  epidemic  diseases,  that  they  believe  it  to  have  thousands  of 
spontaneous  birthplaces,  scattered  around  in  one  restricted  section  of  the  tropical 
circle  of  the  earth,  and  especially  in  those  parts  of  this  limited  region  where  a  few 
white  men  may  happen  to  gather  together.  It  is  more  surprising  that  a  few  physi- 
cians are  yet  left  who  vehemently  teach  that  yellow  fever  is  a  still  more  astoundingly 
exceptional  disease,  in  that  it  originates  de  novo  in  ships,  even  in  no  other  places: 
and,  in  that  this  procreative  power  is  enjoyed  by  only  those  ships  which  sail  in  the  special 
sections  of  the  earth-eneircling  ocean  which  are,  for  convenience,  designated  the  tropi- 
cal Atlantic,  the  Gulf  of  Mexico,  &c. ;  in  other  words,  only  in  those  very  limited  sections 
of  the  single  homogeneous  cosmical  ocean  which  washes  the  very  shores  where  yellow 
fever  habitually  prevails.  Thus,  it  is  claimed,  as  a  sine  qua  non  for  the  generation  by 
ships  of  this  so-called  "nautical,"  "oceanic,"  "  pelagic"  disease,  that  these  ships  must  be 
sailing  in  about  one-fourth  part  of  the  oceanic  tropical  region,  for,  the  other  three- 
fourths  are  mysteriously  deprived  of  this  terrific  pestilential  power.  Vessels  charged 
with  every  variety  of  cargo,  passengers,  and  crew,  with  every  possible  diversity  and 
quantity  of  filth,  and,  under  these  conditions,  subjected,  for  months,  even  years,  to  an 
ardent  tropical  sun,  sail  from  the  east  coast  of  Africa  around  three-fourths  of  the 
globe  to  the  western  coast  of  America,  with  admitted  impunity ;  but,  it  is  claimed, 
that  if  the  same  vessels,  under  the  same  conditions,  venture  to  sail  within  the  re- 
maining limited  section  of  the  tropical  ocean,  great  risk  is  incurred  in  having  yellow 
fever,  destitute  of  any  ancestry,  spawned  on  board.  Surely,  nothing  less  than  the 
most  absolutely  rigid  scientific  proof  can  justify  belief  in  a  doctrine  so  marvelous  and 

♦Recent  researches  seem  to  prove  that  disease-germs  may  even  grow  innocuously,  and  the  growth 
become  virulent  under  conditions  favorable  thereto,  such  as  are  perhaps  found  in  the  holds  of  vessel. 
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"incredible.    On  what  evidence  does  such  proof  depend  f    Since  the  proposition  is  an 
affirmative  one,  one  single  conclusively  proved  instance  of  the  spontaneous  origin 
of  yellow  fever  on  a  ship,  would  logically  force  the  admission  that  the  disease  can 
thus  originate,  and  would  render  the  citation  of  numerous  instance*,  even  of  two, 
superfluous  for  any  purpose  except  to  demonstrate  the  frequency  of  the  occurrence. 
There  are  numerous  reports  of  single  instances  of  the  alleged  origin  of  yellow  fever  on 
drips,  but  to  La  Roche,  the  best  and  the  most  industrious  compiler  of  yellow-fever  litera- 
ture, is  due  the  largest  and  most  instructive  collection  of  such  instances.    Subsequent 
vriieia  have  done  little  more  than  copy  from  this  compilation  extracts,  which  they 
claim  are  "conclusive";  therefore,  a  brief  but  adequate  notice  of  this  alleged  conclu- 
nve  evidence  will  suffice. 

La  Roche  devotes  3ti  octavo  pages  (pp.  421-456,  v.  2)  to  this  evidence,  and  cites 
references  to  at  least  eighty  instances,  which,  for  the  most  part,  occurred  many  years 
Ign,  when  medical  reports  were  characterized  by  even  lens  regard  than  now  to  logical 
cMDtials.  From  all  the  instances  referred  to,  La  Roche  concluded  to  select  only 
fifteen  of  those  most  conclusive,  subsequently  admitting,  however,  that  even  some  of 
thrM  aw  not  thoroughly  conclusive.  In  only  two  of  the  fifteen  instances  is  the  ves- 
•el  alleged  to  have  originated  the  disease,  without  haviug  recently  touched  at  some 
atbitnally  infected  place  or  having  been  infected  on  some  prior  occasion.  This  of 
itself  raffices  to  arouse  incredulity,  for  is  it  not  extraordinary  that,  among  the  thou- 
«iwls  of  vessels  which  for  so  mauy  years  have  annually  traversed  the  Americau  trop- 
ica La  Roche,  with  his  enviable  industry,  should  have  failed  to  collect  more  than 
alioat  eighty  instances,  and  of  these  only  two  which  were  not  known  to  have  recently 
cmnmnmcated  with  an  habitually  infected  region  of  country  f 

The  moat  decisive  one  of  these  two  instances  occurred  as  long  ago  as  1799,  in  the 
raited  Slates  frigate  General  Greene,  while  sailing,  in  June,  from  ^ewport,  R.  I.,  to 
Hirana.   Dr.  Kallock,  the  reporter  and  apparently  the  surgeon  on  board,  designated 
thinoutbreak  "a  malignant  disease,"  and  a  Dr.  Halliday,  of  Havana,  " identified  it 
j* yellow  fever";  but  no  good  reason  is  given  to  induce  the  belief  that  the  physicians 
potfested  in  1799,  that  which  very  surely  their  successors  at  the  present  day  do  not 
po-sew,  infallibility  in  the  diagnosis  of  yellow  fever.     This  frigate  is  said  to  have  been 
i  new  one,  but  not  one  word  is  said  as  to  how  many  years  it  had  been  in  service, 
what  ports  it  hud  previously  visited,  what  vessels  it  had  been  in  contact  with,  what 
•torn,  baggage,  or  persons  from  infected  places  may  have  been  on  board,  or  any  other 
rord  bearing  on  previous  opportunities  which  the  invisible  poison  of  yellow  fever 
mar  hare  had  to  steal  on  board  and  lurk  in  a  dormant  state  until  awakened  by  trop- 
ical heat  and  other  requisite  conditions.     All  reference  to  such  opportunities  for 
infection  is  conveniently  omitted ;  and  yet,  Toner's  Table  of  Yellow  Fever  Localities  in 
the  United  States  records  that,  in  1798,  not  less  than  eleven  places  in  the  United  States, 
from  Boston  to  Charleston,  including  places  of  such  importance  to  a  United  States 
Bun-of-war  at  Newport  as  Boston,  New  York,  Philadelphia,  Baltimore,  Not  folk,  and 
three  places  in  Connecticut,  were  infected  by  yellow  fever;  and  that  in  the  very  year 
1799  not  le»s  than  seven  places,  from  New  York  to  Charleston,  were  also  infected.    Is 
not  this  ample  proof  that  there  were  abundant  opportunities  for  the  introduction  of 
infected  stores,  oaggage,  Ac,  on  board  the  General  Greene  f    The  facts  in  the  case 
suffice  to  prove  that  uncertainty  as  to  the  diagnosis,  and,  above  all,  the  negligence  and 
inadeqnacv  in  reporting  details  esseutial  to  the  case,  render  this  instance  utterly  worth- 
less at  evidence;  it  is  no  more  than  the  direct  testimony  of  one  favorablo  witness 
never  subjected  to  cross-interrogatories,  and  while  it  would  be  hooted,  as  proof,  out 
of  anr  decent  court,  it  merits  even  lew  respect  in  the  high  court  of  science.     Respect- 
ing all  such  reported  instances,  it  should  be  remembered  that  sanitary  officers  of  expe- 
rience and  repute  are  now  often  demonstrating,  iu  frequent  published  reports,  the  possi- 
bility of  tracking  out  communicable  diseases  in  cases  where  the  practitioner,  inexpe- 
rt* need  in  sueh  matters,  has  declared  that  no  traces  existed.    It  is  self-evident  that  a 
thoroughly  exhaustive  investigation  cannot  be  expected  from  an  ordinary  and  indif- 
ferent physician,  nor  from  a  medical  officer  whose  ignorance  and  negligence  were  very 
probably  responsible  for  the  presence  of  the  very  disease  he  in  charged  to  investigate; 
nor,  least  of  all,  from  those  whoso  theories  convince  them  that  no  investigation  is  nec- 
essary, since  spontaneous  origin  readily  explains  everything,  and  conveniently  dis- 
penses with  a  labor  which  not  infrequently  taxes  to  the  utmost  ail  the  knowledge  of 
an  able  physician  united  with  the  patience,  perseverance,  and  tact  of  a  skillful  police 
detective. " 

The  second  instance  cited  of  alleged  spontaneous  origin  occurriug  on  a  vessel  not 
reported  to  have  recently  touched  at  an  habitually  infected  port,  is  subject  to  all  of 
the  preceding  criticisms.  Respecting  all  essential  particulars  which  coueern  previous 
opportunities  to  become  infected,  not  one  word  is  said  except  as  follows :  "  In  1799  the 
sloop  Mary  was  sent  into  Philadelphia  as  a  prize  to  the  ship  of  war  Ganges.  She  was 
not  from  a  sickly  port,  and  at  the  period  of  tier  arrival  there  was  no  one  sick  on  board." 
It  teems  incredible,  but  it  is  true,  that  it  is  not  deemed  necessary,  respecting  this  "  con- 
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elusive"  instance,  to  say  one  word  as  to  the  history  and  condition  of  tho  Ganges  any 
more  than  of  the  previous  history  of  tho  Mary. 

In  all  of  La  Roche's  remaining  thirteen  instances  alleged,  to  be  "conclusive,"  the 
vessels  had  touched  at  habitually  infected  shores,  which,  however,  are  reported  with 
a  reckless  audacity,  offspring  of  credulity,  to  have  been  free  from  yellow  fever  at  the 
time  when  visited  by  the  vessels  fonnd  subsequently  infected.  Three  instances,  among 
the  thirteen,  of  this  credulous  audacity  will  suffice.  Yellow  fever  is  alleged  to  have 
originated  spontaneously  on  the  United  States  ship  Hornet  in  September,  1828,  when 
anchored  three  miles  from  Vera  Cruz,  where,  as  is  reported,  yellow  fever  did  not  pre- 
vail. Yet,  whoever  will  examine  Bouffler's statistics  (pp.  11-14)  of  the  civil  hospital  of 
Vera  Cruz?  will  find  that  during  1822-1836  there  were  more  cases  in  this  hospital  in 
1828  than  in  any  other  except  two  of  these  fifteen  years,  and  that  there  were  cases 
and  deaths  by  yellow  fever  in  every  month  of  the  year  1828 !  Two  other  vessels,  whioh 
are  alleged  to  nave  originated  yellow  fever  on  board,  both  in  1822,  and  after  visiting 
Havana,  were  the  United  States  man-of-war  Macedonia,  which  is  cited  as  particularly 
"deserving  our  serious  consideration,"  and  the  United  States  brig  Enterprise.  To  the 
details  in  these  instances  it  is  gravely  appended,  "There  was,  as  we  have  seen,  no  yel- 
low fever  at  the  time  in  the  city  or  port  of  Havana,  aud  the  same  fact  has  come  to  my 
knowledge  through  other  channels."  Cuban  authorities  testify  most  positively  that 
yellow  fever  has  annually  prevailed  in  Havana  since  1761:  the  evidence  of  its  monthly 
prevalence  throughout  every  succeeding  year  increases  from  1805  to  the  present  day ; 
and,  during  this  very  year  1822,  Dr.  J.  F.  De  Madrid,  of  Havana,  delivered  a  public 
address  in  this  city  respecting  the  constant  prevalence  of  "  endemic  yellow  fever," 
while  Codinach  and  Maher  testify  to  the  same  effect.  ( See  Chapter  XVII. )  In  spite  of 
this  we  are  required  to  credit  "my  knowledge  through  other  channels,"  that  after  "  the 
20th  of  June"  and  "  in  the  summer  of  1822  "  there  was  no  yellow  fever  in  Havana!  Is 
it  not  courtesy  to  designate  such  statements  reckless  audacity  f 

Neither  the  remaining  ten  instances  of  La  Roche,  nor  those  of  others,  present  any 
stronger  evidence  than  do  the  five  instances  above  cited,  in  proof  of  a  doctrine 
which,  without  the  most  conclusive  proof,  is,  with  our  present  knowledge  of  disease 

Soisons,  totally  incredible.  Manifestly,  easy  credence  has  been  given  to  those  who 
eserve  very  little,  namely,  to  residents  of  an  habitually  infected  place?  when  report- 
ing that  said  place  is,  at  some  specified  time,  no  longer  infected.  Few  residents  are  well 
informed  respecting  the. presence  of  diseases,  and  often  falsify  unintentionally;  self- 
interest  prompts  all  commercial  communities  to  suppress  information  concerning  com- 
municable diseases;  and,  if  these  habitually  prevail,  an  indifference  to  them  grows 
up,  which  induces  those  exposed  to  ignore  them,  and  no  longer  to  appreciate  their 
importance.  For  sirch  reaso ns  the  whole  truth  is  rarely  discoverable,  except  by  the  thor- 
ough investigation  of  a  competent  and  authorized  sauitary  officer.  Iu  Cuba  numer- 
ous respectable  witnesses  can  readily  bo  found  Who  will  testify  that  yellow  fever  does 
not  exist  in  localities  where  proper  inspection  will  readily  disclose  it.  These  witnesses 
may  be  found  among  the  best  citizens,  among  physicians,  among  consuls,  and  among 
even  commanding  generals  of  the  very  locality. 

The  ill-founded  belief  in  the  origin  of  yellow  fever  in  ships  is  sustained  by  two 
great  errors — disbelief  in  the  dormant  vitality  of  the  poison,  and  easy  credence  in  evi- 
dence tending  to  prove  no  opportunities  of  introducing  the  poison.  The  last  error  has 
in  numerous  instances  been  due  to  misinformation  received  at  a  port  respecting  the 
presence  there  of  the  poison,  and  it  is  therefore  deemed  important  to  teach  some  prac- 
tical lessons  respecting  this  misinformation.  From  many  examples,  four  within  my 
own  experience,  and  respecting  the  principal  ports  of  Cuba,  will  be  selected;  and  it  is 
important  to  remember  that  I,  while  in  Cuba,  was  supported  by  the  whole  authority 
of  the  Government  of  the  United  States,  and  also  that  of  Cuba,  and  was  therefore  less 
exposed  than  even  medical  officers,  much  less  ordinary  civilians,  to  sources  of  error. 

In  one  instance  a  consular  officer  reported  officially  in  writing  that  there  was  no 
yellow  fever  at  his  port.  I  did  not  believe  it,  and  therefore  requested  him  to  speoify 
whether  there  were  or  were  not  any  cases ;  if  so,  how  many,  &c.  His  reply  was, 
that  there  were  the  usual  number  of  cases  of  "the  yellow-fever  endemic,"  but  that 
he  had  supposed  the  inquiry  referred  solely  to  " epidemic  yellow  fever,"  which,  he 
repeated,  did  not  exist.  Farther  investigation  developed  the  fact  that,  in  this  large 
town,  there  were  less  than  100  susceptible  persons  Gut  of  which  to  manufacture  an 
epidemic.  A  United  States  consul  at  another  port  officially  reported  the  entire 
absence  of  yellow  fever,  and  other  "reliable"  persons  confirmed  this  evidence.  For- 
tunately, the  first  physician  at  this  port  happened  to  b*  a  friend,  and  on  visiting  him 
he  detailed  four  cases  within  his  own  kuowledge,  together  with  the  information  that 
the  town  had  suffered  so  severely  a  few  years  previously,  that  very  few  susceptible 
inhabitants  were  left.  In  a  third  instance,  tho  commanding  general  at  a  very  impor- 
tant port  personally  assured  me  one  morning  that  yellow  fever  did  not  prevail,  and 
that  in  all  there  had  been  only  two  or  three  cases;  he,  at  the  same  time,  furnished 
every  facility  to  test  his  correctness,  and,  before  the  day  had  closed,  one  of  his  own 
army  surgeons  had  given  me  a  written  list  of  a  number  of  cases,  and  I  had  inspected 
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m  the  hospital  five  certificates  of  death,  and  there  saw  more  cases  then  present 
than  the  general  had  reported  to  have  occurred  during  the  whole  season.  Ho  was  as 
evidently  misinformed  as  he  was  not  untruthful,  hut  ho  just  ifled  ine  in  reporting  to  some 

sncli  effect  as  that  "yellow  fever  does  not  prevail  this  year  at. ,  as  I  am  assured  hy 

fiV  very  highest  authority'';  if  such  a  report  had  been  written,  and  assuredly  it  was 
not.  a  gross  falsehood  wonld  have  been  taught.  In  a  fourth  instance,  two  resident 
physicians  assured  me  that  there  was  no  yellow  fever  at.  their  town,  but,  subsequently, 
tiro  ttf"  their  colleagues  detailed  several  cases  which  hud  occurred  in  their  practice. 
>'<m.li*t  it  be  observed,  that  in  not  one  of  these  four  instances  was  there  the  least  reason 
ro  suspect  intentional  falsehood. 

Eiperience.  in  places  habitually  infected  by  yellow  fever,  abundantly  teaches  that 
easy  credeuce  is  not  to  bo  given  evidence  to  the  effect  that  the  disease  has  ceased  to  pre- 
vail, or  has  failed  to  reappear  at  the  usual  season,  unless  this  evidence  is  derived  from 
the  highest  sanitary  officer  in  the  place,  and  that  even  ho  should  not  be  fully  trusted 
nulew  it  lie  known  that  he  is  not  only  competent  and  trustworthy,  but  also  that  he  is 
officially  given  ample  opportunities  to  know  whereof  ho  testifies.     Further,  even  in 
the  event  that  there  is  not-,  at  a  given  time,  one  single  case  of  yellow  fever  in  an  habit- 
ually infected  place,  this  is  not  proof  that  the  poison  may  not  be  abundantly  pres- 
ent, ami  prepared,  if  subjected  to  favorable  conditions,  to  demonstrate  its  presence 
with  conclusive  fatality  on  those  susceptible  to  it.     At  the  close  of  every  epidemic 
some  of  the  un acclimated,  who  have  been  constantly  exposed,  continue  to  escape, 
while  others,  recently  arrived,  succumb;  in  this  fact  of  common  experience  is  a  proof, 
additional  to  others  unnecessary  here  to  repeat,  that  the  poison  may  be  present  yet 
fail  to  disclose  any  evidence  thereof. 

Finally,  respecting  the  evidence  in  favor  of  the  origin  of  yellow  fever  in  ships,  the 
eminent  teacher,  Professor  Haenisch,  declares  (p.  41)1,  v.  1,  Tieinsseu)  that  "  yellow 
fever  has  never  yet  been  observed  on  a  ship  which  has  not,  in  some  way,  come  into 
communication  with  the  land  or  with  some  other  ship  where  the  disease  already  pre- 
vailed"; and  that  distinguished  scholar,  Prof.  Auguste  Hirsch,  than  whom  there  is 
notably  no  man  more  familiar  with  the  literature  of  yellow  fever,  wisely  and  emphat- 
ically writes  as  follows :  "  Observations  teach  that  ships  free  from  yellow  fever  acquire 
the  disease  only  by  direct  or  indirect  communication  with  infected  ships  or  places. 
Then  does  not  occur  in  the  entire  literature  of  yellow  fever  one  single  trustworthy 
fret  respecting  the  occurrence  of  the  disease  on  any  ship  sailing  or  anchored  within  the 
yellow-fever  zone,  except  under  the  above-named  conditions."  "Reports  recounting 
the  ocenrrence  of  the  disease  on  ships  without  direct  or  indirect  communication  with 
infected  ships  or  harbors,  are  not  deserviug  of  the  slightest  confidence. w 

Having  shown  how  inconclusive  is  the  evidence  in  favor  of  the  ship  origin  of  yellow 
frver.  it  is  necessary  now  to  record  the  evidence  against  such  an  origin.  The  first  fact 
of  importance  is  that  it  would  be  difficult,  if  not  impossible,  to  cite  an  instance  among 
theirurlil-renowncd  contemporary  authorities  in  medicine  who  support  the  doctrine  of 
the  spontaneous  origin  of  yellow  fever  any  when;,  much  less  on  ships.  While  most  of 
these  have  uo  ]>ersonal  experience  with  the  disease,  it  is  as  strikingly  true  that  they 
are  thoroughly  familiar  with  the  published  evidence,  ami  that  they  are  most  competent 
tofiirai  and  most  disinterested  in  forming  correct  conclusions  therefrom.  The  una- 
nimity of  their  conclusion  against  the  local  origiu  of  yellow  fever  demonstrates  the 
weakness  either  of  the  evidence  favorable  thereto  or  of  those  who  present  it.  But, 
apart  froai  this  ami  other  general  considerations  which  have  been  presented,  the  special 
evidence  of  those  having  greatest  personal  experience  with  vessels  frequenting  infected 
port*,  is  extremely  instructive  and  decisive.  It  is  necessary  to  introduce  this  special 
evidence,  with  several  general  observations. 

In  the  first  place,  none  of  the  pertinent  evidence,  pro  or  con,  has  been,  nor  will  it  be, 
^oppressed,  since  the  triumph  of  truth,  and  not  of  any  mail's  doctrine  is  alone  sought 
for.    Iu  the  next  place,  the  doctrine  now  treated  of  is,  as  will  bo  seen,  a  very  old  one, 
ami  the  evidence  to  be  presented  is  derived  from  witnesses  who,  because  of  their  famil- 
iarity with  this  doctrine,  have  examined  the  facts  bearing  upon  it  with  critical  acute- 
ne»:  and  this  has  been  done  in  comparatively  recent  times,  so  that,  the  facts  on  which 
the  conclusion  is  based  could  in  some  measure  be  tested,  as  caunot  be  the  case  with 
antiquated  reports,  especially  with  those  by  reporters  who  manifestly  failed  to  appre- 
ciate the  premises  necessary  to  their  conclusion,  as  is  well  illustrated  by  the  inconse- 
rfinent  and  illogical  report  of  the  above-cited  case  of  the  frigate  General  Greene.     In 
the  lxM  place,  it  is  requisite  that  the  medical  as  well  as  the  unprofessional  reader 
shmilil  be  impressed  with  the  following  obvious  facts :  Men  who  have  st  udied  a  disease 
in  one  place  only  have  not  eiyoyed  ns  good  opportunities  as  those  who  have  studied  it 
m  many  places;  practitioners  of  medicine  obtaining  their  livelihood  by  their  skill 
exclusively  in  the  cure  of  disease,  are  by  no  means  necessarily  well  informed  respecting 
idealisation  and  prevention,  and  therefore  fur  less  deference  is  dm;  to  their  authority 
than  is  due  to  that  of  those  physicians  who  have  made  these  their  special  study ;  and 
those  medical  men  who  have  had  most  experience  with  infected  vessels  are  assuredly 
the  best  witnesses  respecting  this  subject.     For  these  reasons,  consuls,  sanitary  officers, 
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and  naval  surgeons,  on  duty  at  infected  ports,  and  especially  those  among  them  who 
have  been  officially  charged  with  the  responsibility  of  marine  sanitation  in  ports  in- 
fected by  yellow  fever,  are,  of  all  other  witnesses,  those  best  entitled  to  confidence. 
Of  all  such  witnesses,  none  deserve  more  respect  than  the  French,  for  the  reasons  that 
the  colonies  of  France  in  tropical  America  and  Africa  have  long  presented  unsurpassed 
opportunities,  and  no  nation  has  had  for  so  long  a  time  a  sanitary  organization  served 
by  medical  officers  competent  to  utilize  their  opportunities,  and  stationed  where  these 
were  abundant.    Their  evidence  is  emphatic  and  unanimous. 

The  first  witness  to  be  presented  is  the  only  antiquated  one,  and  he  is  summoned 
chiefly  to  prove  the  antiquity  of  the  theory  of  the  ship  origin  of  yellow  fever ;  *  almost 
all  other  witnesses  are  living  men  of  distinction  at  the  present  day. 

Keraudren,  "  chief  physician  of  the  French  navy  and  inspector-general  of  the  marine 
sanitary  service,"  wrote  in  1823  (pp.  29, 36)  as  follows :  "  It  is  constantly  observed  that 
vessels  anchored  at  some  distance  from  the  shore  and  whose  crews  avoid  communica- 
ting with  the  land,  have  escaped  yellow  fever  solely  by  this  precaution."  "  There  are 
those  who  pretend  that  yellow  fever  can  develop  spontaneously  on  a  ship  at  sea.  By 
spontaneous  development  they  mean,  without  doubt,  the  appearance  of  the  disease 
without  previous  communication  with  the  land  or  with  any  other  vessel  which  could 
transmit  the  disease ;  otherwise  there  would  be  nothing  special  in  the  case.  Several 
vessels  are  cited  on  board  of  which  yellow  fever  appeared  at  sea ;  but  in  verifying  the 
facts  it  was  seen  that  these  vessels  had  previously  been  at  ports  subject  to  the  disease. 
Such  a  number  of  ships  traverse  the  tropic  that  if  yellow  fever  could  develop  sponta- 
neously there  would  assuredly  be  a  great  many  examples." 

Melier,  inspector  general  of  the  sanitary  service  of  France,  and  the  author  of  the 
ablest  special  report  on  yellow  fever  ever  yet  published  by  a  sanitary  officer,  wrote  in 
1863  (p.  75)  as  follows :  "  Whatever  may  be  the  nature  of  the  producing  cause  of  yellow 
fever — whether  miasm  or  germ,  whether  cryptogam  or  infusoria — one  thing  appears 
certain,  that  the  ship  is  charged  with  it  at  its  place  of  departure,  and  that  thus  introduced 
into  the  ship  it  is  preserved,  probably  developed,  and  concentrated  during  the  voyage, 
that  it  is  apt  to  remain  more  or  less  latent,  while  shut  up,  to  reveal  itself,  sometimes 
during  the  voyage,  but  especially  on  arrival  when  the  poison  is  set  free  by  the  dis- 
charge of  cargo." 

Dr.  A.  F.  Dutroulau,  "premier  n»6deciu  en  chet  do  la  marine,"  an  officer  whose 
unusual  ability  is  proved  by  his  publications,  and  whose  high  authority  is  deferred  to 
by  all  his  associates,  had  more  than  twenty  years'  personal  experience,  chiefly  in  Mar- 
tinique, with  yellow  fever,  under  circumstances  peculiarly  favorable  for  the  observa- 
tion of  infected  ships,  and  in  1868  published  the  final  results  of  an  experience  which 
dated  from  1832.  His  evidence  is  as  follows  :t  Creditable  admission  is  made  (pp.  361, 62) 
that,  since  1832,  larger  experience  had  resulted  in  his  case,  as  in  that  of  so  many  others, 
in  forcing  him  to  modify  his  earlier  views  respecting  some  of  the  problems  of  yellow 
fever.  Having  failed  to  find  evidence  of  personal  contagion,  he,  in  1842,  so  published, 
and  he  was  manifestly  then  disposed  to  favor  the  local  origin  of  the  disease  (p.  436). 
"But  I  had  my  doubts;  for  I  had  been  struck  with  the  conduct  of  the  epidemic  on- 
board of  ships  stationed  in  the  Antilles  during  this  epoch  (1839-1842).  To  enlighten 
my  doubts  I  made  an  investigation,  based  on  the  reports  made  during  this  time  by  the 
chief  naval  surgeons,  and  arrived  at  the  conclusions,  published  in  the  Gazette  M6di- 
cale,  1851:  First,  that  the  yellow  fever  had  never  declared  itself  spontaneously  one 
single  time  on  board  of  the  numerous  vessels  which  had  been  attacked  by  the  epidemic, 
and  that,  since  vessels  were  not  attacked  until  after  some  sojourn  iu  infected  harbors, 
there  was  reason  to  believe  that  a  ship  does  not,  independent  of  localities,  inclose 
within  itself  the  producing  cause  of  yellow  fever."  "  The  same  investigation  led  to 
the  same  result  in  respect  to  all  men-of-war  which  campaigned  or  were  stationed  at 
Guyana,  and  in  the  sea  of  the  Antilles  from  1850  to  1857.  On  not  a  single  one  was  the 
disease  seen  to  declare  itself  spontaneously,  and  before  anchoring  in  an  infected  har- 
bor; most  of  them  were  attacked  during  their  sojourn,  or  some  time  after  departure; 
some,  more  seriously  invaded,  served  as  agents  for  transmitting  the  poison  from  one 
point  to  another;  and  these  facts,  to  which  attention  was  awakened,  made  on  this  occa- 
sion such  an  impression  on  everybody  that  importation  remained  no  longer  doubtful 
to  any  person"  (pp. 436, 437}.  ''Ships  traverse  all  parts  of  tropical  seas  without  any 
detriment,  provided  that  they  do  not  touch  at  unhealthy  lauds"  (p.  173).  On  pp. 
425, '6, *7, Dutroulau  gives  the  following  evidence:  "In  infected  places  ships  receive 
also  their  epidemics.  Among  those  in  great  number,  which,  during  this  last  period, 
have  been  invaded  at  Cayenne  and  at  the  Antilles,  there  was  not  a  single  one  whereon 
the  disease  declared  itself  spontaneously.    The  opinion  of  the  physicians  in  our  marine, 

*The  Hon.  S.  L.  Mitchell,  M.  D.,  of  New  York,  strenuously  advocated  this  theory  before  Congress 
in  1802.  as  is  stated  in  the  National  Board  of  Health  Bulletin  of  December  11,  1880. 

tThe  facts  stated  in  the  preliminary  report  respecting  the  evidence  of  Dutroulau  have  been  publicly 
questioned ;  hence,  literal  translations  and  references  thereto  are  now  given  with  care,  in  order  that 
any  reader,  who  may  have  been  induced  to  suspect  me  capable  of  misrepresenting  any  authority  cited 
by  me,  may  he  enabled  to  determine  readily  who  has  been  guilty  of  an  act  so  culpable.  It  will  be  found 
that  the  evidence  is  even  more  precise  and  emphatic  than  was  represented. 
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atripr-ved  in  their  official  reports,  is  unanimous  on  this  point;  and,  as  for  mo,  who 
|pve  had  even  to  prove  the  erroneous  appreciation  of  the  sanitary  condition  of  a  port, 
fo-nMl  i>y  physicians  who  pass  a  little  time  there  during  an  epidemic  repose,  I  Know 
what  it  ii  necessary  to  think  about  assertions  based  on  absence  of  yellow  fever  on 
laud,  and  what  to  conclude  about  the  spontaneous  development  of  the  disease  on 
board.  As  to  the  endemic  foci  of  the  Gulf  of  Mexico  and  of  the  Great  Antilles,  where 
the  cause  of  yellow  fever  is  permanent,  it  is  not  necessary  that  there  should  actually 
be  an  epidemic  therein  order  that  ships  there  sojourning  should  find  the  disease  break- 
ing out  among  the  crew.  The  explanations  to  which  those  who  believe  in  the  sponta- 
neous generation  of  yellow  fever  on  ships  are  forced  to  resort  suffice  by  themselves  for 
Uttrtjeclnm  of  this  doctrine;  explanations,  which  consist  in  attributing  the  primary 
cam*  of  'he  disease,  at  one  time  to  the  nature  of  the  wood  of  construction,  at  another 
t«i  emanations  from  the  organic  matters  accumulated  in  the  bottom  of  the  ship,  and  at 
another  to  the  fermentative  nature  of  certain  kinds  of  cargo.    Why  is  it  that  these 
r me  causes  of  general  insalubrity  have  never  determined  an  outbreak  of  yellow  fever 
during  distant  East  Indian  and  Chinese  voyages,  when- in  these  causes  are  developed 
as  much  a*,  even  more  than,  elsewhere  T"    "If  the  endemicity  and  the  actual  sanitary 
rotulilidu  of  places  visited  by  vessels  ho  well  established  (for  ir  is  from  this  cause  error 
genrrslly  arises),  and  if  the  conduct,  of  the  epidemic  on  board  be.  well  known,  I  do  not 
fur  to  awwrt  that  it  is  always  possible  to  trace  the  disease  to  the  primary  inllut-nco  of 
place*.   This  is  a  truth  which  dominates  the  whole  etiology  of  yellow  lever,  and  the 
Uutadmitrible  hypotheses  are  in  vain  substituted  to  explain,  by  the  spontaneous  gene- 
rator of  infected  foci  born  in  the  ship,  the  unquestionable  facts  of  importation  which 
wtne  refnse  to  attributo  to  thetransmissibility  of  the  disease  by  infection  coming  from 
tick  persons." 

Snchis  the  decisive  evidence  of  Dutroulan,  as  given,  in  18f>8,  in  reference  to  careful 
observations  undertaken  as  early  as  1839.  What  has  been  the  experience  since  Du- 
mmlau's  report?  Cornilliac,  a  surgeon  in  the  French  navy,  repeatedly  assigned  to 
tprcialdnty  as  sanitary  officer  for  the  harbor  of  Fort  do  France,  Martiniqne,  recorded, 
inMS,  his  experience  of  yellow  fever  since  1841.  His  evidence  on  the  present  sub- 
ject u  aa  follows  ( pp.  757-8) :  u  It  is  observable  that  wheu  vessels  arrive  from  a  healthy 
place  at  a  port  where  yellow  fever  prevails,  it  is  only  after  a  certain  sojourn  in  the  lat- 
nt  place,  and  when  there  has  been  communication  with  the  land,  that  the  disease  breaks 
vat  on  board."  "The  immunity  which  these  vessel  enjoy  during  the  first  days  which 
follow  their  entrance,  an  immunity  of  which  the  duration — as  I  was  enabled  to  prove 
fcy  one  year's  daily  observation  of  merchantmen — has  been  8, 15,2T>  and  even  40  days 
in  Nimtt  case*,  and  never  leas  than  4  days,  teaches  a  fact  sometimes  contested,  viz,  that 
a  ship  coming  from  France  cannot  be  attacked  with  yellow  fever  while  at  sea,  even  in  a 
regiou  adjacent  to  places  where  yellow  fever  prevails;  ami  that  it  in  requisite,  in  order 
•hat  the  disease  develop  among  the  crew,  that  the  vessel  should  touch  an  infected 
abort." 

A*  recently  as  1878  Berenger  Ferand,  "Mddecin  en  Chef  do  la  Marine,"  on  special 
Military  dnty  in  Africa  as  well  as  in  Martinique,  and  the  author  of  three  able  works 
mi  yellow  fever,  has  recorded  his  experience.  His  three  works  contain  more  than 
'.Jbiogea  on  the  etiology  and  prophylaxis  alone  of  yellow  fever.  Throughout  his 
wofLs  he  plainly  indicates  that  the  doctrine  of  the  spontaneous  origin  of  yellow  fever 
on  thiieis  too  untenable  to  deserve  discussion.  This  is  sufficiently  indicated  on  pp. 
5l«,5<B  of  *  La  Fievre  Jauno  £  la  Martinique,  1878." 

Dr.  Fnzier,  a  French  army  surgeon  in  high  official  position  during  that  most  favor- 
able period  for  observation,  1861-186(>,  when  France  occupied  Mexico,  and  at  that 
moat  favorable  place  for  observation,  Vera  Cruz,  denies  absolutely  the  spontaneous 
origin  of  yellow  fever  on  ships  (p.  4<i3,  Dutroulan).  The  evidence  of  the  best  author- 
ities among  other  nations  than  the  French,  is,  as  will  uow  l>e  shown,  to  the  same 
efiectb 

Dr.  Heinemann,  long  resident  in  Vera  Cruz,  and  the  able  author  of  the  best  reports 
published  respecting  yellow  fever  in  Mexico,  declares  (p.  29)  that  "  the  fact  that  ships 
which  have  no  communication  with  the  land  remain  free  from  yellow  fever,  has  often 
Uteii  proved  at  Vera  Cruz."    Dr.  G.  S.  Culbreth.  surgeon  United  States  Navy,  testi- 
fi*»  (p.  178,  v.  4, 1879,  United  States  Navy  Medical  Reports)  as  follows:  "  It  is  asserted 
on  Rood  authority  that  no  matter  how  severe  the  epidemic  in  the  city  [Vera  Cruz]  the 
disease  never  develops  in  the  shipping,  except  in  the  persons  of  those  who  have  ex- 
poied  themselves  on  shore.    Even  during  the  severe  epidemic  of  1875,  wheu  many  sick 
of  the  disease  were  daily  transported  from  the  castle  of  San  Juan  de  Ulua  to  the  city, 
though  passing  in  close  proximity  to  the  shipping,  not  a  case  of  the  disease  was  de- 
veloped in  the  harbor  in  persons  who  had  not  been  on  shore."    Dr.  8.  T.  Trowbridge, 
United  States  consul  at  Vera  Cruz,  and  a  resident  thert  of  during  the  past  eleven  years, 
reported  to  me  by  letter,  in  188(1,  as  follows :  "  The  castle  of  San  Juan  de  Ulua  and  the 
city  of  Vera  Cruz  are  hot  beds  for  yellow  fever.     A  line  drawn  from  the  center  of 
these  two  points  would  cross  nearly  at  right  angles  the  harbor  or  roadstead  where  tho 
shipping  is  anchored.    Captains  of  vessels,  who  keep  their  men  on  board  and  stay 
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there  thomselvea,  never  have  yellow  fever  in  their  ships."  "  In  all  the  ships  which  trade 
at  this  port  I  have  never  heard  that  any  of  them  have  given  spontaneous  origin  to 
the  disease.  At  all  times,  even  when  yellow  fever  prevails  epidemically  at  San  Joan 
de  Ulna  and  in  the  city,  and  when  communication  is  kept  up  between  these  points 
directly,  through  the  shipping,  this  remains  always  free  from  the  disease,  if  the  men  are 
kept  on  board."  t 

Dr.  O.  S.  Vanderpoel,  who  was  for  many  years  the  efficient  and  distinguished  quar- 
antine officer  for  the  port  of  New  York,  and  who  had  probably  as  large  experience 
with  infected  vessels  as  any  other  living  man,  declared  (pp.  26*4-3,  Trans.  Medl.  Socty. 
State  of  N.  York,  1874),  that  "the  tenacity  of  the  poison  in  a  ship  has  given  argu- 
ment for  the  spontaneous  generation  of  yellow  fever.  But  it  really  serves  to  prove 
how  tenacious  of  life  the  germ  is  when  in  a  favorite  nidus."  Dr.  A.  8.  Gihon,  surgeon 
and  medical  inspector,  United  States  Navy,  has  testified  (p.  375,  v.  4,  1877-78,  Trans. 
Am.  Public  Health  Assn.),  "  I  desire  to  put  on  record  the  experience,  and  the  opinions 
based  on  that  experience,  of  the  medical  officers  of  the  Navy,  which  I  am  here  to  rep- 
resent, by  the  authority  of  the  Surgeon-General  of  the  Navy — I  believe  them  to  be 
their  unanimous  opinions ;  if  there  are  any  dissenters  I  have  never  met  them :  1.  The 
yellow-fever  ship  is  always  a  foul  ship.  2.  Foul  ships,  while  often  generating  by  their 
filth  other  endemic  diseases,  have  never  developed  yellow  fever  de  novo?1 1 

Those  who  will  read  the  admirable  report  of  yellow  fever  in  Jamaica,  by  Dr.  Donnet, 
deputy  inspector-general  of  the  British  navy,  published  in  the  health  report  of 
the  British  navy  for  1867,  will  find  that  he  gives  no  countenance  to  the  spontaneous 
origin  of  yellow  fever;  and  on  pp.  113,  123  of  this  same  health  report,  it  is  reported, 
as  to  the  "North  American  and  West  India  station,"  that,  of  a  fleet  of  25  vessels,  8 
became  infected  with  yellow  fever,  and  that  not  only  in  those,  but  in  all  vessels 
infected  on  this  station  during  the  past  seven  years,  as  observed  by  the  reporting 
surgeons,  the  disease  was  easily  traced  to  infected  places  on  land.  Aitken  (p.  440,  v. 
1),  referring  to  the  report  of  the  infected  Icarus,  as  reported  by  its  surgeon,  Dr.  Mac- 
donald,  F.  R.  S.,  states  that  he  thereby  proves  that  "as  with  typhus  and  typhoid 
fevers,  so  with  yellow  fever,  the  doctrine  of  its  spontaneous  origin  can  have  no 
foundation  to  satisfy  the  rational  mind.1'  It  would  be  a  work  of  supererogation  to  cite 
the  numerous  illustrious  British  authorities  to  the  same  effect. 

In  addition  to  other  evidence,  it  is  a  fact  of  very  significant  importance  that  the 
owners,  agents,  and  captains  of  vessels  engaged  in  constant  voyages  within  the  region 
frequented  by  yellow  fever,  have  no  fear  of  the  disease  except  when  touching  at  infected 
ports,  and  even  at  most  of  these  feel  secure,  provided  they  can  succeed,  as  all  gener- 
ally strive  to  do,  in  keeping  their  men  from  visiting  the  shore.  Thus,  the  ordinary 
daily  experience  (extending  through  centuries)  of  non-professional  men  has  taught 
them  the  practical  lesson,  that  they  need  have  no  fear  or  the  spontaneous  generation 
of  yellow  fever  in  ships. 

While  no  one  was  seen  or  heard  of  in  Cuba,  who  advocated  this  doctrine,  many 
eminent  men,  some  of  them  physicians,  were  found,  who,  as  will  be  seen  in  the  report 
of  Colonel  Albear  (Chapter  XXII),  were  converts  to  an  offshoot  of  this  doctrine,  inas- 
much as  they  believed  that  yellow  fever  in  Havana  was  fostered  more  particularly 
in  the  harbor,  especially  in  the  foul,  offensive  water  thereof.  This  belief  is  termed  an 
offshoot  of  the  old  doctrine,  because  a  harbor  is  a  mere  offshoot  of  the  ocean. 
Whether  yellow  fever  be  an  "oceanic"  disease,  or  a  disease  of  harbors,  in  either 
case,  there  is  attributed  to  the  sea  water,  inclosed  within  certain  terrene  bound- 
aries, an  influence  superior  to  that  of  the  land  forming  said  boundaries.  If  any 
such  predominant  influence  is  exercised,  this  ought  to  be  manifest  irrespective  of  the 
distance  from  the  land;  and,  outbreaks  of  yellow  fever,  on  ships,  very  surely  ought 
not  to  increase  in  frequency  with  diminution  of  the  distance  from  the  land.  Should 
facts  demonstrate  that  the  risks  of  infection  incurred  by  vessels  always  decreased  with 
their  distance  from,  and  increased  with  their  proximity  to,  the  shore,  no  doubt  could 
remain  that  the  infecting  poison  was  located  on  the  shore,  and  neither  in  nor  upon 

♦The  fortress,  San  Joan  de  Ulna,  is  built  on  a  reef  opposite  Vera  Cms,  and  the  distance  from  shore 
to  shore  is  about  3,100  feet.  The  anchorage  ground  lies  between.  The  water-front  of  the  fortress 
measures  about  600  feet,  and  of  the  city  from  one  to  one  and  a  half  miles.  The  anchorage  ground  is 
450  to  600  feet  wide,  and  about  three-quarters  of  a  mile  long ;  and  the  oentcr  thereof  is  some  800  feet 
from  the  fortress,  and,  of  course,  much  further  from  the  city.  The  distance  at  which  vessels  anchor 
from  the  shore,  the  free  exposure  of  the  roadstead  to  the  winds,  and  the  less  communication  with  the 
land  are  probably  the  causes  why  vessels  at  Vera  Crus  are  much  less  frequently  infected  than  at  Ha- 
vana.   It  is  alleged  that  vessels  subjected  to  proper  precautions  never  become  infected  at  Vera  Crus. 

t However,  it  seems  that  Dr.  T.  Woolverton,  Surgeon,  U.  S.  N.,  was  a  dissenter,  since  ho  reported  that 
the  yellow  fev«r  on  the  TJ.  S.  S.  Plymouth,  in  1878,  "had  a  purely  local  origin  inherent  in  the  ship." 
He  advocated  this  theory  in  spite  of  the  facta,  that  the  Plymouth  had  touched  at  habitually  infected 
ports  every  year  since  1872 ;  that  it  had  on  board  numerous  stores  markod  "Rio  Janeiro";  that  Dr. 
Moore,  Surgeon,  U.  S.  N.,  gives  warning,  p.  170,  V.  5.  An.  Rents.  Surgn.  Genl.  U.  8.  Navy,  that  the  U. 
S.  Naval  storehouse  at  Rio  Janeiro  is  most  unfavorably  located,  and  that  its  stores  are  dangerous  forni- 
xes ;  and  that  the  Plymouth  had  coaled  at  St.  Thomas,  whore  there  were  cases  of  yellow  fever  only  ten 
days  prior  to  the  outbreak  on  board.  The  sanitary  board,  subsequently  appointed  by  the  Surgeon- 
General,  U.  S.  N.,  to  thoroughly  investigate  the  subject,  refuted  Engineer  Woolverton  and  sustained 
Dr.  Gihon's  view. 
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tbe  water.     Special  investigations,  prompted  by  these  views,  were  undertaken  in 
Havana,  and  the  results  will  now  be  stated. 

Dr.  De  Caneda,  a  distinguished  medical  officer  of  the  Spanish  navy,  long  stationed 
inHarana,  and  the  president  of  the  Spanish  commission,  incidentally  wrote,  August, 
199,  in  an  interesting  report,  not  on  this  special  subject:  "It  is  frequently  observed 
that  the  first  cases  on  board  ships  of  the  Spanish  squadron  are  of  those  persons  whose 
dorr  calls  them  oftenest  to  the  shore."*     Dr.  De  Caneda  appointed  Surgeons  Soler, 
Medina,  and  San  Roman,  from  the  naval  sanitary  corps  at  Havana,  as  a  special  com- 
Brisrion  to  report  on  the  questions  propounded  by  Dr.  Chaill6,  president  of  the  United 
States  Commission.    Their  valuable  report  contains  the  following:  This  commission 
"ii  of  the  opinion  that  of  the  individuals  of  the  navy,  Btationed  in  Havana,  those 
mot  liable  to  contract  yellow  fever  are  those  who  inhabit  the  arsenal,  and  who  fre- 
awnt  the  wharves" — "  the  farther  the  vessels  are  anchored  from  the  wharves  the  less 
tadrdanprr  of  being  attacked  by  yellow  fever" ;  and  the  members  regret  they  have 
sot  sufficient  time  to  collect  statistical  facts  in  detail  "  to  demonstrate,  beyond  ques- 
tion, the  truths  stated  and  derived  from  their  personal  experience  and  judgment." 

Forarnatcly  that  able  and  zealous  officer  of  the  United  States,  Dr.  D.  M.  Burgess, 
who  had  been  earlier  notified  of  the  report  desired  by  this  commission,  was  enabled 
to  collect  statistical  facts  in  detail  and  to  present  a  very  valuable  tabular  statement  of 
then  facts.  The  interesting  letter  which  accompanies  the  table  instructively  sumniar- 
iw  the  results,  and  will  be  presented  in  full,  prior  to  the  table,  after  one  necessary  ex- 


cumot,  with  rigid  scientific  accuracy,  be  so  proved  unless  cases  have  developed  on 
hoard  within  the  time — say  six  days — since  those  attacked  had  opportunity  to  become 
injected  by  some  place,  thing,  or  person  outside  the  vessel. 

"No.  2  Tacon  Street,  Havana,  Cuba,  October  4, 1879. 

'•  Stafford  £.  ChailiA  M.  D., 

"President  of  the  Havana  lellow  Fever  Commission,  <fc.  : 

"Deab  Sir  :  Tonr  communication  soliciting  answers  to  the  following  questions  in 
regard  to  the  infection  of  vessels  by  yellow  fever,  while  lying  in  the  harbor  of  Havana, 
is  received.  In  reply  I  would  say  that  since  definite  statistical  data  are  very  much 
Tinting  on  this  subject,  more  credence  is  asked  for  personal  experience  and  observa- 
tion than  would  be  otherwise  desirable. 

"First question:  ' Which  vessels  are  more  apt  to  be  infected,  those  at  wharves  or 
those  at  anchor  f 

"Twelve  years  of  constant  professional  intercourse  with,  and  observation  of  ship- 
ping while  lying  in  this  harbor,  convince  me  beyond  all  question  that  those  vessels 
which  lie  at  wharves  suffer  incomparably  the  most.  Even  in  winter,  when  no  cases 
of  the  disease  can  be  found  on  vessels  anchored  in  the  open  bay,  and  which  do  not 
permit  their  crews  to  go  ashore,  it  is  not  at  all  unnsual  to  find  that  vessels  lying  at 
wharves  are  invaded  by  the  disease.  In  the  summer  months  vessels  which  discharge 
at  wharves  nearly  all  become  infected,  as  a  reference  to  the  facts  relating  to  the  infec- 
tion of  the  vessels  in  this  harbor,  recorded  in  the  accompanying  table,  will  verify.  In 
this,  it  will  be  seen,  that  of  thirty-one  vessels  which  discharged  at  wharves  daring  the 
months  of  July,  August,  and  September.  1879,  twenty-eight  became  infected,  only 
three  escaping.  One  of  the  latter  should  be  thrown  out  of  the  calculation,  as  its 
whole*  crew  were  acclimated.  Thus  it  will  bo  seen  that  only  one  vessel  in  fifteen  at 
the  wharves  during  these  three  months,  escaped  infection. 

"Second  question :  'Which  vessels  are  more  apt  to  be  infected,  those  at  anchor  near 
die  shore,  or  those  more  distant  f ' 

"All  of  my  observation,  as  well  as  the  facts  recorded  in  the  accompanying  table, 
Attain  me  in  the  assertion  that  the  liability  to  infection  in  this  harbor  is  in  an  inverse 
ratio  to  the  distance  at  which  a  vessel  lies  from  wharves  and  habitations.  It  will 
be  seen  in  tbe  table  that  out  of  nine  vessels  lying  at  short  distance  from  whaves 
five  became  infected,  or  a  little  more  than  50  per  cent.,  while  of  the  eleven  vessels 
which  lay  at  greater  distance  out  in  the  open  oay  only  two  became  infected,  or  not 
quite  SO  per  cent.  One  of  these  two  vessels  had  a  crew  of  twenty-two  unacclimated 
persons,  only  two  of  whom  were  attacked,  one  being  the  captain,  who  frequented 
the  shore,  and  the  other  the  steward,  who  never  went  ashore.  The  other  one  of  the 
two  vessels  had  a  crew  of  twenty-eight  no  acclimated  persons,  and  none  went  ashore 
except  the  captain ;  two  had  yellow  fever. 

"Dr.  De  Caneda,  having  been  subsequently  solicited  to  state  more  explicitly  "  what  waa  the  expert- 
of  the  medical  corps  of  the  Spanish  navy,  respecting  tho  spontaneous  origin  of  yellow  fever  on 


•hips."  replied,  from  Havana,  Angnst  2, 1880,  as"  follows :  "  For  thirty  years  I  have  been  on  duty  in  the 
Spanish  nary,  and  during  this  long  period  I  have  never  seen  a  singlo  case  of  this  disease  appear  on 
fcoard  a  rtm  rj  unless  the  vessel  had  either  touched  at,  or  had  received  on  board  cargo  or  some  mate- 
rials from  tome  Infected  place.    In  my  opinion,  yellow  fever  cannot  originate  spontaneously." 
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' 'Attention  is  called  to  three  Teasels,  viz,  the  Antonio  Sala,  the  Skerry  rore,  and  the 
Lisbon,  which  entered  this  harbor  on  the  same  day.  The  first  two  anchored,  dis- 
charged, and  loaded  in  the  open  bay,  and  on  the  nineteenth  and  fifteenth  day  after- 
wards sailed  away  without  becoming  infected.  The  Lisbon  went  to  the  wharf  called 
San  Francisco,  to  discharge,  and  three  day 8  afterwards  began  to  have  some  cases  of 
yellow  fever  on  board,  and  soon  all  on  board,  eight  in  nnmber,  had  the  disease  severely. 
This  is  a  striking  instance  of  the  difference  in  the  chances  of  infection,  when  making 
comparison  between  the  wharves  and  the  open  bay. 

"  Third  question :  'Which  vessels  are  more  apt  to  be  infected,  those  at  anchor  near 
to  Havana.  Regla,  Casa  Blanca  [centers  of  population],  or  those  at  anchor  equally  near 
the  shore,  out  more  distant  from  habitations  V 

"I  am  laboring  to  secure  more  definite  data  in  regard  to  these  points  but  have  no> 
hesitation  in  saying  that  the  nearer  a  vessel  is  to  wharves  and  to  habitations,  the 
more  it  is  exposed  to  infection.  Thus,  it  has  been  shown  that  vessels  are  far  leas 
likely  to  become  infected  in  the  open  bay,  distant  from  wharves  and  habitations; 
but  it  should  be  remembered  that  one  strong  element  in  causing  this  comparative  ex- 
emption is  undoubtedly  due  to  the  limited  intercourse  which  the  crews  of  vessels  so 
situated  are  permitted  to  have  with  the  shore. 

"  Mnoh  and  long-continued  observation,  with  statistical  records,  are  very  desirable 
on  all  of  these  points,  never  forgetting  to  note  the  number  of  acclimated  and  of  tmac- 
climatedpersons  aboard  of  each  vessel, 
"very  respectfully,  yours, 

"DANIEL  M.  BURGESS,  M.  D., 
"  Sanitary  and  Quarantine  Inspector  at  Havana*  of 

"ike  United  States  National  Board  of  Health." 
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Dr.  Burgess  has  continued  his  observations,  and  has  kindly  forwarded  a  tabular 
statement  of  368  additional  vessels  inspected  by  him  since  the  date  of  the  preceding 
report  and  to  May  1, 1880,  that  is.  during  the  seven  months,  October  to  April,  when 
the  danger  of  infection  is  least.  Of  these  368  vessels,  152  remained  in  port  less  than 
five  days,  and  none  were  infected.  Of  the  remaining  216  vessels,  there  were  96  thai 
were  anchored  in  central  parts  of  the  open  harbor,  therefore  distant  from  the  shore, 
and  it  deserves  special  notice  that  not  one  of  these  became  infected,  although  35  of 
them  were  anchored  in  the  harbor  more  than  15  days,  and  several  of  them  tor  mora 
than  50  days.  In  addition  to  these  enumerated  vessels,  none  of  which  were  Span- 
ish, Dr.  Burgess  reports,  "Some  Spanish  vessels  at  wharves  have  suffered  from  yellow 
fever  during  October  to  May,  but  lam  unable  to  learn  that  any  of  those  anchored  in  the 
harbor  suffered,  and  am  certain  that  none  of  the  vessels  of  the  Spanish  navy  did. 
While  vessels  in  the  open  harbor  have  enjoyed  freedom  from  invasion,  certain  locali- 
ties in  the  city  have  suffered  from  yellow  fever  all  the  winter." 

The  remaining  120  vessels  were  all  at  the  wharves,  or  within  less  than  100  feet 
thereof.  Fifteen  of  these,  that  is,  one  in  every  eight,  became  infected,  eight  of  them 
in  October  and  November,  and  one  or  more  in  every  one  of  the  seven  most  favorable 
months,  except  February.  Dr.  Burgess  adds.  "The  shortest  time  which  elapsed 
between  the  entrance  of  any  of  the  fifteen  vessels  and  theii;  attack  by  yellow  fever  was 
seven  days,  and  this  occurred  in  one  instance  only ;  all  the  rest  were  in  port  more  than 
ten  days  before  becoming  infected."  "  Eleven  of  the  fifteen  infected  vessels  were 
lying  at  wharves  of  notoriously  bad  sanitary  condition,  having  sewers  emptying 
under  them,  &c.;  and  two  of  said  wharves  are  on  either  side  of  the  arsenal,  and  of 
the  adjacent  military  hospital,  places  always  infected.  The  remaining  four  were  very 
near  to  wharves,  which  are  peculiarly  situated  in  a  nook  of  the  bluff  on  which  Fort 
Cabanas  stands ;  into  this  nook  two  sewers  from  the  crowded  fort  empty,  and  it  is  cut 
off  from  the  winds  which  might  drive  away  the  poison ;  yellow  fever  attacked  nearly 
every  vessel  which  anchored  in  this  nook  during  the  whole  summer  of  1879,  and  it  was 
undoubtedly  an  infected  place." 

Since  the  report  of  the  above  facts  to  May  1,  Dr.  B.  reported  August  5,  1880,  "lam 
confident  that  not  one  merchant  vessel  in  this  port,  from  May  1  to  August  1,  has  been 
invaded  by  yellow  fever,  except  in  case  the  vessel  had  been  at  some  wharf.  Of  the 
vessels  at  wharves  about  twenty  have  been  attacked."  *  All  the  facts  reported  by  Dr. 
Burgess  conclusively  demonstrate  that  the  water  in  the  open  harbor  of  Havana  is  not, 
as  is  there  supposed,  especially  dangerous,  and  that  the  danger  is  confined  to  the  shore. 
Of  the  total  420  vessels  now  reported  by  name  and  in  detail,  50  have  become  infected, 
and  all  have  illustrated  that  the  danger  increases  with  proximity  to  the  shore.  Dur- 
ing the  year  which  closed  on  July  21, 1880,  more  than  500  vessels  had  been  carefully 
watched.,  and  not  one  had  given  rise  to  even  a  suspicion  that  it  generated  the  poison. 
If  vessels  are  endowed  with  this  marvelous  power,  where,  on  the  globe,  could  they 
find  conditions  more  favorable  to  make  this  power  manifest  than  in  the  harbor  of 
Havana?  Is  the  alleged  power  held  in  abeyance,  as  are  spiritualistic  manfestations, 
during  the  time  when  a  competent  inspector  is  on  guard  f 

While  all  the  evidence  and  all  the  facts  thus  far  presented  are  deemed  conclusive 
against  any  such  incredible  generative  power,  the  following  facts  tend  not  only  to 
strengthen  this  conclusion,  but  also  to  throw  light  on  the  mooted  question,  what  can 
and  should  be  done  to  render  the  harbor  of  Havana  less  dangerous  T 

The  town  of  Sagua,  with  a  population  of  18,553,  is  about  ten  miles  from  its  road- 
stead, which  is  a  part  of  the  open  sea  inclosed  by  islands,  and  so  shallow  that  vessels 
anchor  several  miles  distant  from  the  shore.  These  vessels  very  rarely,  if  ever,  be- 
come infected.  The  harbor  of  Cardenas  measures  some  twelve  by  eighteen  miles : 
vessels  are  compelled  to  anohor  from  one-half  to  two  miles  distant  from  the  shore,  ana 
in  this  harbor  also  the  infection  of  vessels  is  exceedingly  rare — as  was  the  case  even 
during  the  summer  of  1879,  when  Cardenas  suffered  with  its  severest  epidemic.  The 
harbors  of  Matanzas  and  of  Cienfnegos,  elsewhere  described,  are  much  less  spacious 
than  the  two  just  mentioned,  but  much  more  spacious  than  the  harbor  of  Havana. 
A  much  smaller  number  of  vessels  are  at  wharves,  a  comparatively  larger  number  are 
anchored  at  a  distance  from  the  shore  and  from  densely  inhabited  parts  of  these 
towns,  and  these  absolutely  less  numerous  vessels  are  anchored  at  greater  distance 
from  each  other  than  at  Havana.  It  is  difficult  to  escape  the  conclusion,  that  it  is 
owing  chiefly  to  these  differences  that,  while  vessels  at  Matanzas  and  Cienfnegos  are 
much  more  frequently  infected  than  at  Sagua  and  Cardenas,  they  are  much  less  fre- 
quently infected  than  in  the  mnoh  smaller  harbor  of  Havana. 

These  facts  are  also  at  variance  with  the  origin  of  yellow  fever  on  ships,  and  the 
above  conclusion  from  these  facts  justifies  the  following  additional  dednotion :  Since 
man  could  not  render  the  harbor  of  Havana  cleaner  than  are  the  harbors  of  Matanzas 
and  Cienfnegos,  nor  by  artificial  canals  renew  the  water  in  the  former  to  the  extent 

*  May  2. 1881,  Dr.  Burgess  again  reported  that  he  had  then  inspected  1,079  vessels,  that  604  of  these 
had  been  in  port  5  daya  or  more,  and  that  "in  not  one  of  them  au  has  there  been  any  evidence  of  the 
spontaneous  generation  of  yellow  fever  on  board." 
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tbit  nature  renews  tl^e  water  in  the  two  latter  harbors,  the  cleansing  of  the  harbor  of 
Havana  and  the  constant  renewal  of  its  water,  however  desirable)  would  not  prevent 
the  infection  of  the  shipping  at  this  port.  The  facts  now  presented,  and  all  others 
known  to  me,  tend  to  prove  beyond  question  that  the  poison  of  yellow  fever  is  on  the 
short,  sod  mot  in  the  water  of  the  harbor.  The  conceivable  but  in  large  measure  imprac- 
ticable remedy  best  calculated  to  diminish  those  dangers  of  infection  due  to  any  special 
(Iffcctaand  peculiarities  of  this  harbor  would  be,  to  so  deepen  its  shallows  and  enlarge 
it  that  Teasels  could  anchor  at  much  greater  distance  from  the  shore  and  from  each 
other. 

There  is  a  final  deduction  of  much  scientific  importance  derivable  from  the  conclu- 
sion that  yellow  fever  never  originates  on  ships.  This  deduction  will  be  better  under- 
stood if  preceded  by  the  statement,  that  the  facts  occurring  within  an  infected  place 
and  bearing  upon  the  questioned  transmission  of  yellow  lever  can  be  as  well  explained 
by  infection  of  locality  as  by  infection  through  the  movable  things  and  persons  in  such 
locality;  and  that,  therefore,  these  facts  as  they  occur  outside  of  habitually  infected 
localities  must  be  more  particularly  relied  on  to  solve  the  question.  Now,  vessels, 
localise  of  their  restricted  limits  and  of  their  small  and  more  readily  observed  con- 
tcata  and  population,  are  the  places  which  present  the  most  numerous  and  favorable 
opportunities  for  the  solution  of  all  questions  which  rolate  to  the  modes  by  which  the 
poiaoa  ia  conveyed  to  such  places,  as  well  as  from  thence  to  other  places,  aud  also  to 
the  conditions  necessary  for  the  propagation  of  the  poison. 

On  the  proper  study  of  these  questions  it  greatly  depends  whether  our  present 
knowledge  of  the  means  to  prevent  yellow  fever  is  to  halt  or  to  advance.  Medical 
men  of  toe  greatest  ability  and  scientific  zeal  are  needed  to  prosecute  this  study  in 
localities  where  opportunities  constantly  abound.  If  tho  right  men  were  kept  as 
United  States  sanitary  inspectors  iu  the  Tight  places  thus  to  pursue  this  study,  results 
tending  to  preserve  the  health  aud  lives  ot  millions  of  human  beings  and  to  foster  the 
commercial  prosperity  of  many  great  cities  might  be  confidently  expected  eventually 
(o  ensue. 

Finally,  while  yellow  fever  never  did  aud  never  will  originate  spontaneously  on 
ships,  yet  it  continued,  throughout  the  long  period  of  time  during  which  ships  were 
the  chief  vehicles  of  transportation  from  infected  places,  to  be,  in  a  certain  sense,  a 
41  nautical,"  "  oceanic,"  and  "  sea-port "  disease ;  but  with  tho  invention  of  steamboats, 
it  in  the  same  sense  became  a  disease  of  towns  on  navigable  streams,  and  with  tho  in- 
vention of  railroads,  it  became  a  disease  of  inland  railroad  depots.  Hence,  though 
ships  continue,  for  obvious  reasons,  to  bo  the  best  carriers  of  yellow  fever,  this  is  no 
more  a  "ship  disease"  than  it  is  a  steamboat  or  a  railroad  disease ;  and  no  more  an 
-* oceanic  disease"  than  it  is  a  fluvial,  riparian,  or  inland  disease. 


CHAPTER  X. 

ACCLIMATIZATION,    OB    ACQUISITION     OF    IMMUNITY    FROM    YELLOW 

FEVER. 

The  more  frequent  and  intense  the  prevalence  of  yellow  fever  iu  a  place,  the  firmer 
and  more  general  is  the  conviction  that  the  natives  enjoy  an  immunity  from  the  dis- 
ease; hence,  in  Cuba,  this  conviction  is  specially  well  marked.  Much  evidence  was 
there  gathered  by  the  writer  on  this  subject,  and,  with  the  presentation  of  some  of  this 
evidence,  effort  will  be  made  to  correct  some  prevalent  errors,  and  to  gain  a  somewhat 
clearer  insight  into  the  causes  of  this  alleged  immunity.  In  the  mean  time,  it  is  fully 
recognized  that  science  does  not  yet  possess  sufficient  premises  to  justify  conclusions 
as  absolute  as  are  generally  credited  on  some  of  t  he  points  involved,  that  further  inves- 
tigations must  be  made  to  solve  these,  and  that  our  present  deficiencies  are  chiefly  due 
to  our  inability  t » diagnose  yellow  fever  with  certainty,  especially  the  milder  cases. 

These  two  questions  will  be  considered:  Do  the  natives  of  Cuba  en  joy  immunity 
from  yellow  fever;  and,  if  so,  to  what  causes  is  any  such  immunity  due  f 

Dr.  J.  R.  de  Arniona,  one  of  the  many  accomplished  physicians  of  Cuba,  wrote  Sep- 
tember 23, 1871):  "  I  disagree  with  my  confreres  in  Marianao  or  elsewhere,  who  believe 
they  have  seen  yellow  fever  in  native  Cubans,  much  less  in  children.  I  believe  all  such 
cases  to  have  been  remittent  bilious  fever."  This  quotation  will  suffice  as  a  represent- 
ative example  of  present  opinion  in  Cuba  both  in  and  out  of  tho  profession.  None  tho 
lew,  it  is  believed  that  the  following  evidence  will  serve  to  prove  that  this  prevailing 
opinion  is  entirely  too  absolute,  and  that  only  those  Cubans  born  and  resident  iu  places 
where  they  are  habitually  subjected  to  tho  influence  of  the  poison,  enjoy,  to  any  great 
extent,  this  apparent  immunity.  The  record  of  this  evidence  is  the  more  important 
ro*,  because  if yellow  fever  should  continue  to  increase  in  Cuba,  the  difficulty  of  estab- 
lishing the  truth  will  annually  augment,  for,  the  more  frequent,  violei  t,  and  wide- 


142      ANNUAL  REPOBT  OF  THE  NATIONAL  BOAED  OP  HEALTH. 

spread  the  disease,  the  smaller  the  number  will  become  of  those  who  will  appear  to 
be  susceptible. 

Humboldt,  writing  in  1800-1804,  says  (p.  117,  Thrasher's  Humboldt) :  "The  sea-show 
has  such  an  influence,  that  even  the  natives  of  the  island  who  reside  in  the  country, 
far  from  the  coast,  are  subject  to  attacks  of  yellow  fever  when  they  visit  Havana.* 
While  no  doubt  is  entertained  of  the  correctness  of  Humboldt's  testimony  as  to  th* 
liability  of  Cubans  living  in  the  country,  and  the  passage  is  cited  solely  as  one  proof 
of  this  in  1800,  yet,  Humboldt  probably  never  wrote  a  sentence  which  contained  ft 
greater  error  than  in  attributing  a  special  influence  to  the  sea-shore.  This  once  wide- 
spread error  is  still  propagated  by  Dutroulau  and  other  high  authorities,  and  therefore 
will  justify  a  brief  diversion  from  the  topio  in  hand,  to  refute  it.  It  is  often  associated 
with  another  error,  viz.,  the  combined  influence  of  salt  mixed  with  fresh  water  in  fa- 
voring yellow  fever:  and  it  has  even  been  urged,  in  other  countries  than  Cuba,  that  ft 
malign  maritime  influence  can  travel  by  winds  to  places  far  inland.  However,  in  Cube, 
it  is  impossible  to  get  in  any  part  thereof  as  far  as  70  miles  from  the  sea,  while  the  gen- 
eral average  width  of  the  island  is  only  about  52  miles. 

The  locality  of  maritime  cities  generally  is,  for  reasons  well  understood,  at  the  mouths 
of  rivers.  Ships  frequent  maritime  cities,  and  if  infected  ships  are  the  best  carriers  of 
the  yellow-fever  poison,  then  there  is  no  need  of  "  a  sea-shore  influence,"  nor  of ' ( mixed 
fresh  and  salt  water,"  to  explain  why  the  poison  is  most  frequently  imported  into,  and 
thereby  more  frequently  gets  a  foothold  in  maritime  cities,  until  the  present  century, 
ships  were  the  most  rapid  traveling  conveyances,  and  were  especially  superior  to  in- 
land conveyances,  as  to  the  confined  air  and  filth  transported  in  their  holds,  and  there- 
fore it  is  not  strange  that,  until  this  century,  the  maritime  tropical  cities,  most  fre- 
quented by  infected  ships,  were  the  places  most  frequented  by  yellow  fever.  Early  in 
this  century,  steamboats  were  added  to  our  traveling  conveyances,  and  then,  for  the 
first  time,  yellow  fever  began  to  manifest  a  greater  inclination  for  inland  towns,  located 
on  or  adjacent  to  the  banks  of  such  streams  as  the  Mississippi  River,  plied  by  steam- 
boats from  such  infected  centers  as  New  Orleans.  More  recently,  railroads  have  been 
built,  leading  from  such  cities  as  Vera  Cruz  and  New  Orleans ;  succeeding  the  opening 
of  such  roads  yellow  fever  has  repeatedly  manifested  the  new  inclination  to  visit  in- 
land places  on  these  roads,  very  much  farther  from  the  sea-shore,  from  the  banks  of 
rivers,  and  from  mixed  fresh  and  salt  water,  than  it  is  possible  to  get  even  in  the  unin- 
habited mountain  lands  of  the  widest  part  of  Cuba.  These  are  facts,  which  no  one,  if 
familiar  with  no  more  than  the  history  of  yellow  fever  in  the  Mississippi  Valley  in  1878, 
oanpossibly  dispute,  however  disputable  may  be  their  explanation. 

While  great  maritime  cities  are  more  apt  to  become  infected  because  of  more  nu- 
merous importations,  it  is  now  well  known  that  yellow  fever  may  ravage  the  most 
insignificant  hamlet,  even  the  scattered  huts  of  a  plantation.  Hence  the  influence  of 
the  sea-shore  should  manifest  its* malignanoy.  not  only  in  all  such  cities,  but  also 
in  less  populous  places.  So  far  is  this  from  being  true,  that  there  are  many  indis- 
putable facts  to  the  contrary. 

The  Isle  of  Pines,  Bahia  Honda,  Cabanas,  Mariel,  Zaza,and  other  pre-eminently  mari- 
time places  in  Cuba  suffer  little,  if  at  all,  with  yellow  fever.  Heinemann  and  others 
report  a  number  of  places  on  the  Mexican  coast,  at  the  mouths  of  rivers,  and  located 
between  Vera  Cruz  and  places  south  thereof  which  habitually  suffer  with  yellow  fever, 
and  yet  these  intervening  places,  though  visited  annually  by  the  unacclimated  foreign 
seamen  of  vessels,  which  do  not  touch  at  Vera  Cruz  or  other  infected  place,  have  never 
yet  suffered  from  yellow  fever.  The  whole  southern  sea-coast  of  the  United  States 
from  Mexioo  to  New  York  can  present  innumerable  settlements  which  have  suffered 
either  never  or  very  rarely,  though  located  between  places  which  have  repeatedly  been 
attacked.  Bondin's  Medical  Geography  asserts,  with  truth,  that  all  notoriously  fatal 
harbors  have  close  by  them,  on  the  sea-shore,  as  well  as  inland,  healthy  places  free 
from  yellow  fever.  Finally,  it  is  not  to  be  forgotten  that  in  the  eastern  hemisphere 
there  are  a  number  of  large  tropical  cities,  such  as  Calcutta,  Bangkok,  Saigon,  Can- 
ton, and  Borneo,  not  only  on  the  sea-shore,  but  at  the  mouths  of  river* ;  and  that,  none 
the  less,  these  have  never  yet  been  visited  by  yellow  fever.  Is  it  possible  to  credit, 
that  although  these  cities  are  built  on  soil  of  the  same  geological  character  as  in  the 
western  hemisphere,  washed  by  the  very  same  earth-encircling  ocean,  and  warmed  by 
the  same  sun,  they  owe  their  exemption  from  yellow  fever  to  some  incomprehensible 

*  There  were,  in  1878,  oases  and  deaths  of  yellow  fever  reported,  from  182  places  in  the  United  States, 
to  the  Congressional  Board  of  Yellow  Fever  Experts,  of  which  I  was  a  member  and  the  secretary.  With 
very  few  exceptions,  these  132  places  were  immediately  on  navigable  waters  or  on  railroads,  and  not  one 
of  these  exceptional  places  was  more  distant  than  10  miles  from  river  or  railroad.  In  not  less  than  08  of 
the  182  places,  oases  occurred  among  those  inhabitants  who  had  not  been  elsewhere  exposed  to  infection ; 
of  these  98  places,  0  were  on  navigable  waters  and  on  railroads,  31  were  on  navigable  waters  only,  and 
58  were  on  railroads  only. 

A  limited  section  of  Louisville,  Ky.,  which  is  about  000  miles  from  the  Bea,  and  755  miles  by  rail  from 
New  Orleans,  was  evidently  infected  by  means  of  the  railroad;  and  a  localized  outbreak  also  occurred, 
evidently  by  means  of  the  steam  tow-boat  Jno.  D.  Porter,  at  Oallipolia,  Ohio,  1,760  miles  from  New  Or- 
leans, via  the  Mississippi  and  Ohio  Rivers.  Numerous  inland  localities  between  Louisville,  Gallipolis, 
and  the  Gulf  of  Mexico  were  infected  in  1878,  as  also  in  preceding  years. 
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difference  between  the  Asiatic  and  American  sea-shore,  rather  than  to  their  distance 

from  and  little  communication  with  the  American  centers  of  infection  f    The  poison 

of  yellow  fever  is  ccrtaiuly  much  more  sensitive  to  cold  than  is  the  poison  of  cholera, 

mil  if  it  be  admitted,  as  seems  certain,  that  the  former  is  more  difficult  to  transplant 

thin  the  latter,  then  it  becomes  possiblo  to  understand  why  Asiatic  maritime  cities 

should  not  yet  have  suffered  at  all  with  yellow  fever,  while  American  sea-ports  suffer 

comparatively  ljjtle  from  cholera.    Any  other  view  leads  to  inexplicable  mysteries. 

In  fine,  Corui Iliac  is  one  of  the  few  who  correctly  teaches  that  "sojourn  on  the  sea- 

tout  does  not  render  the  European  less  apt,  as  has  been  pretended,  to  contract  yellow 

fcrer'';  nor  does  it,  per  se,  render  the  Creole  native  less  apt.    Farther,  while  sea-shore 

towns  have  been  more  frequently  infected  than  inland  towns,  this  has  been  due,  not 

to  the  special  influence  of  the  sea  directly  on  the  disease,  but  to  the  fact  that  the 

commercial  cities,  which  are  frequented  by  vessels,  the  best  transporters  of  the  poison, 

ind  are  incessantly  resupplied  with  inhabitants  susceptible  to  that  poison,  are  located 

on  the  sea-shore. 

Returning  from  this  digression,  the  evidence  as  to  the  liability  of  Cubans  to  yellow 
ferer  will  now  be  resumed. 

In  1922,  Dr.  Jose*  F.  de  Madrid,  of  Havana,  wrote :  "  Fortunately  the  natives  of  the 
city  md  the  acclimated  enjoy  a  happy  immunity.  Only  the  rural  inhabitants  occa- 
lionaliy  suffer  with  the  fever. " 

In  1630  Dr.  P.  8.  To  wd  send,  of  Havana,  wrote:  "So,  also,  as  is  familiarly  known  at 
Havana  and  other  places,  do  those  more  robust  and  healthy  natives  of  the  interior  of 
Cuba,  when  they  come  in  the  summer  from  their  plantations  to  visit  or  reside  among 
their  pale,  languid,  and  sickly  brethren  of  the  sea-port,  too  often  perish  with  the  black 
Tomit  under  its  most  appalling  form."    (P.  325,  N.  T.  Med.  Jour.,  1830.) 

Pefiuela  wrote  in  18o5  (Topog.  Med.,  p.  275):  "The  tradition  of  Holguin  does  not 
record  the  existence  of  any  epidemic  disease,  and  yellow  fever  had  never  manifested 
itself  in  this  jurisdiction.  However,  at  the  beginning  of  the  year  1851.  according  to 
Dr.  Cafiizares,  a  regiment  arrived  from  Havana  with  the  germs  of  both  cholera  and 
yellow  fever,  and  these  two  epidemic  diseases  at  the  same  time  ravaged  not  only  the 
troops  bat  also  the  natives  of  every  sex,  age,  and  condition,  presenting  the  rare  example 
of  two  epidemics  appearing,  coexisting,  and  terminating  exactly  the  same,  and  uni- 
formly.^ Pefiuela  (p.  269)  also  records  the  liability  of  the  natives  of  the  jurisdiction 
of  Mauzanillo,  and  "particularly  of  the  children,"  to  yellow  fever. 

Drs.  Elcid  and  Dumont  reported,  in  1&67,  a  yellow  fever  epidemic  in  1865  at  Eecreo, 
on  the  railroad,  about  14  miles  southeast  of  Cardenas  (pp.  89-103,  V.  4,  Anales).  Dr. 
Elcid,  who  had  had  a  long  experience  with  yellow  fever  in  the  military  hospital  at 
Harana,  and  whose  competency  wns  indisputable,  was  an  eye  witness  to  this  epidemic. 
These  reporters  testify  that  Creoles  raised  on  plantations,  and  who  visit  Havana, 
Xatanzas,  aud  Cardenas,  often  contract  yellow  lever  and  dio,  and  that  at  Recreo,  in 
1*6,  many  native'  Cubans  did  dio  with  unquestionable  yellow  fever.  Of  some  of  these 
the  names,  decisive  symptoms  and  other  details  are  specified.  All  the  physicians, 
pharmaceutists,  and  the  entire  population  were  unanimous  in  their  belief  that  the 
disease  was  yellow  fever.  Drs.  D.  and  E.  state  that  although  the  Cuban  superior 
Uttitl  of  health  had  denied  the  possibility  of  the  existence  of  the  yellow  fever  epidemic 
at  Colon,  as  reported  by  its  resident  physicians,  yet  that  this  epidemic  at  Recreo  con- 
clusively disproved  the  position  of  the  superior  board  of  health.  "As  during  the  epi- 
drmic  at  Colon,  so  we  tind  at  Recreo,  the  eternal  diagnostic  conflict  betweeu  yellow 
and  l>il  ion  a  remittent  fever.  Efforts  are  everywhere  made  to  restrict  the  dominion  of 
rhofunner  in  favor  of  tho  latter.  Fear  and  interested  motives  tind  their  efforts  suc- 
iTirful  at  the  exftense  of  truth."  '*  It  is  certainly  true  that  epidemics  of  yellow  fever  do 
orrnr  in  thn  interior  of  Cuba,  which  attack  individuals  there  acclimated;  it  is  also  true 
atb*r  av?llow  fever  in  the  interior  of  Cuba  and  in  tho  Antilles  may  attack  the  Creoles 
themselves  j  and  it  is  further  true  that  a  dilfrivntial  diagnosis  between  yellow  and 
lilioos  remittent  fever  can,  very  certainly,  not  be  made  by  the  fact  that  a  creole  is 
attacked,  and  therefore  that  yellow  fever  is  excluded."  In  1879,  it  was  still  common 
in  Cuba  for  a  physician,  in  presence  of  all  the  symptoms  of  yellow  fever,  to  declare,  if 
the  patient  were  a  Creole,  that  his  disease  was  not  and  could  not  be  yellow  fever. 

In  te?4t  Dr.  R.  H.  Poggio,  medical  director  of  the  military  hospital  at  Cadiz,  a  member 
of  the  Academy  of  Sciences  at  Havana,  and  formerly  medical  director  of  the  Havana  mil- 
itary  hospital,  wrote  as  follows  (p.  59,  Acclimation  and  Hygiene  of  Europeans  in  Cuba) : 
"The  want  of  sufficient  data  respecting  the  endemic  diseases  nf  Cuba  has  permitted 
the  belief  to  exist  that  tho  native  Cubans  enjoy  an  immunity  from  yellow  fever.     But 
an  attentive  and  unprejudiced  observation  of  tho  diseuno  during  the  recent  years  of 
war  and  disturbance  has  rendered  very  manifest  the  fact  that  Cubans,  from  their  birth 
to  an  advanced  period  of  life,  and  their  descendants — inhabiting  the  interior  of  tho 
uland— are  liable  to  yellow  fever,  when  removing  from  such  localities  to  others  near 
the  coast,  and  that  the  disease  is  as  deadly  among  them  as  among  Europeans.     I  have 
observed  these  facts  not  only  near  the  sea,  but  in  the  interior  of  Cuba.    In  tho  juris- 
diction of  Bayamo  I  have  seen  die  with  all  the  symptoms  ot  yellow  fever  not  only  the 
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inhabitants  of  Gnisa  [about  15  miles  southeast  of  the  city  of  Bayamo],  situated  on  at 
elevation,  and  reported  to  be  one  of  the  healthiest  localities  in  the  jurisdiction,  hoi 
also  negro  slaves  who  served  in  the  army.    Like  facts  have  been  observed  by  many 
eminent  physicians  who  have  practiced  medicine  in  Cuba,  and  in  other  countries  when 
yellow  fever  is  endemic.    In  the  archives  of  the  Havana  Academy  of  Sciences  a  greet 
mass  of  data  are  collected  to  confirm  the  facts  that  both  white  and  colored  do  fall  vic- 
tims to  yellow  fever  as  well  as  to  intermittent  fevers,  and  are  not  naturalized  or  ha- 
bituated to  these,  notwithstanding  that  they  have  been  born  in  Cuba,  and  have  been 
constantly  subjected  to  its  climatic  influence."    Dr.  Poggio  is  unquestionably  correct 
in  stating  that  the  facts  observed  during  the  insurrection,  1868-1878,  when  thousand! 
of  countrymen  were  forced  to  take  refuge  in  infected  sea-coast  towns,  did  serve  to  con* 
vince  many  that  all  Cubans  were  not  exempt  from  yellow  fever;  but  he  is  wrong  in 
stating  that  inhabitants  of  the  interior  had  only  to  visit  "  localities  near  the  coast''  in- 
order  to  be  attacked,  for  if  uninfected  localities  on  the  very  sea-coast  be  visited,  these* 
are  no  more  daugerous  than  any  other  uninfected  localities.     It  is  also  quite  certain, 
that  he  goes  too  far  in  asserting  that  the  class  of  Cubans  who  are  liable  to  yellow  fever- 
are  just  as  liable  as  Europeans.    He  may  be  right,  but  neither  he  nor  any  one  has  yefc 
gathered  and  presented  proofs  of  this. 

Dr.  Pedro  Imanes,  of  Baracoa,  officially  reported  to  the  Spanish  Yellow-Fever  Com— 
mission  that  in  the  epidemics  at  that  place  in  1876-78  an  "  exceptional  feature  waa 
that  it  attacked  with  special  vigor  and  fatality  native  Cubans,"  not  only  natives  o^ 
the  town,  but  also  of  the  adjacent  country ;  and  that,  "  as  is  well  known,  native 
residents  of  the  adjacent  elevated  country  are  as  liable  as  Europeans  to  the  disease." 
Taken  in  connection  with  Dr.  Iinanes's  further  statement  that  no  epidemic  had  occurred 
for  very  many  years  prior  to  1876,  the  "exceptional  feature"  reported  by  him  failed 
to  be  at  all  exceptional ;  on  the  contrary,  all  yellow-fever  places  illustrate,  as  a  general 
rule,  that  the  longer  the  disease  is  absent  the  greater  is  the  number  of  the  natives  attacked. 
In  fact,  this  is  a  decisive  test  as  to  whether  the  poison  has  or  has  not  been  habitually 
present. 

Dr.  Lucas  Gallerdo,  of  Gibara,  officially  reported,  August,  1879,  in  respect  to  this 
Cuban  sea-port:  "  I  have  attended  numerous  cases  of  yellow  fever  in  residents  of  this 
town  who  bad  never  left  it.  Among  these  were  some  cases  of  children  four  years  old 
and  upwards.  Every  summer  I  hove  attended  cases  of  yellow  fever  in  natives  of  the 
adjacent  country  who  had  never  left  their  places  of  residence." 

In  1879,  official  reports  from  resident  physicians  and  boards  of  health  in  Guanta- 
namo,  Remedios,  Sancti  Spiritus,  Trinidad,  and  various  places  in  Cuba,  besides 
Baracoa  and  Gibara,  united  in  testifying  to  the  liability  to  yellow  fever  of  native 
Cubans,  residents  of  the  country  adjacent.  Cardefias  suffered  with  its  worst  epidemic 
of  yellow  fever  in  1879;  and  in  reference  to  it  the  Cronica  Med.  Quir.  of  Havana  pub- 
lished, in  September,  1879,  this  very  significant  sentence :  "  Besides  the  ravages  of  the 
endemic,  bilwus  fevers  have  hud  victims,  especially  among  children  and  youths.'1 

While  in  Cuba,  I  gathered  from  eminent  physicians  a  number  of  cases  of  yellow 
fever  in  Cubans  not  only  born  but  always  residing  in  Cuba,  so  well  described  and 
authenticated  as  to  leave  no  doubt  as  to  the  true  nature  of  the  disease.  It  is  deemed 
sufficient  as  to  these  individual  cases  simply  to  refer  to  Drs.  Forns  and  Morado,  of 
Marianao,  and  to  Drs.  Zayas,  del  Valle,  and  Burgess,  of  Havana,  all  physicians  of  note. 

But,  in  this  connection,  evidence  of  so  much  interest  was  presented,  directly  to  the 
commission,  by  Drs.  Reyes,  Selsis,  Navea,  and  Mazzarredo,  that  it  deserves  record. 
These  gentlemen  are  all  physicians  of  age,  experience,  distinction,  and  superior 
education ;  all,  except  perhaps  Dr.  Navea,  are  graduates  of  Paris. 

Dr.  Reyes  writes:  "Children  have  always  been  considered  little  liable  to  yellow 
fever  intoxication.  Some  children  from  the  interior  coming  to  Havana  may  suffer  as 
such  adults  do ;  but,  if  so,  rarely."  "  I  do  not  refuse  to  credit  the  occurrence  of  yellow  . 
fever  in  children,  because,  for  the  last  two  or  three  years,  I  have  heard,  particularly 
during  the  summer,  of  epidemics  of  an  undefined  hemorrhagic  fever  which  has  killed 
many  children.  Two  years  ago  many  children  thus  died  at  Colon,  Sagna,  and  Car- 
defias. I  am  the  slower  to  form  a  conclusion  in  the  matter  because  accurate  scientific 
'observation  here,  especially  in  country  places,  is  still  in  its  cradle.  This  undefined 
fever  has  also  existed  in  Havana  this  summer  (1879),  for  there  have  occurred  quite  a 
number  of  deaths  among  children  by  a  hemorrhagic  fever."  Dr.  Reyes  details  one  of 
these  oases  of  a  Cuban  child  five  to  six  years  old,  and  says  that  the  death  in  this  case 
was  attributed,  "of  course,  to  the  always-prophetic  bilious  fever." 

Dr.  Selsis,  now  of  Havana,  but  long  at  Santiago  de  Cuba,  writes :  "  Cubans  born  in 
and  residents  of  the  interior,  especially  of  the  cool  and  mountainous  parts,  are  liable  to 
yellow  fever."  "  I  have  never  seen  a  case  of  yellow  fever  in  any  one  born  and  living 
in  Santiago  de  Cuba,  but  I  have  seen  at  Havana  several  cases  of  well-marked  yellow 
fever  in  young  subjects  who  had  never  left  the  city.  Dr.  Argumosa,  jr.,  with  Drs. 
Albertini  and  Redondo;  in  consultation,  had  one  such  case  in  a  child  twenty-seven 
months  old,  who  died  with  un Questionable  yellow  fever.  This  deserves  the  more  atten- 
tion because  in  an  adjacent  village  there  has  been  for  some  time  the  question  as  to 
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the  existence  of  a  Cuban  yellow  fewr."  Dr.  J.  V.  Castro,  of  Havana,  lias  reported 
that  in  August,  1880,  one  of  his  own  children,  aged  5  years,  suffered  certainly,  and 
three  others  probably,  with  yellow  fever  in  Havana.  These  children  were  born  and 
hid,  for  the  most  part,  resided  in  the  jurisdiction  of  Sagua  la  Grande,  and  their  grand- 
parents, as  well  as  their  parents,  were  native-born  Cubans.  Dr.  Castro  testifies  that 
Cohans  from  the  country,  or  long  resident  abroad,  frequently  suffer  with  yellow  fever 
when  exposed  to  infected  places. 

Dr.  Kavea,  of  8an  Jose  de  las  Lajas,  an  inland  town  some  20  miles  southeast  of 
Havana,  presented  the  following  interesting  report,  after  it  had  received  the  full  ap- 
proval of  Drs,  Cabrera  and  Bofii,  his  colleagues  at  San  Jos6:  "We  have  here,  annu- 
ity, in  the  practice  of  the  three  physicians  from  20  to  30  Cuban  children,  aud  from 
90  to  40  Cuban  adults  attacked  with  bilious  remittent  fever,  which  is  popularly  design 
nated  typhus.  There  is  nothing  whatever  to  constitute  a  differential  diagnosis  between 
thia  (ever  of  the  natives  and  the  yellow  fever  of  strangers.  It  is  characterized  by  its 
farmorrhagic  tendency,  albuminuria,  black  vomit,  and  all  the  symptoms  of  yellow 
fcrer.  It  is  so  well  marked  that  even  wben  seen  by  the  uneducated  they  exclaim, 
'Vomito.'  The  treatment  for  the  one  is  the  best  for  the  other.  We  have  never  seen 
aaeeond  attack  of  this  bilious  remittent  fever,  nor  one  who  had  recovered  from  it 
attacked  with  yellow  fever.  If  any  one  of  us  three  physicians,  here,  see  this  fever 
attack  a  native  Cuban,  we  say,  '  bilious  remittent  fever,1  and  if  it  attack  a  person  not 
a  native of  Cuba,  we  say,  'yellow  fever';  but  at  bottom,  it  is  the  same  disease;  and 
we  agree  to  call  it  bilious  remittent  fever  in  Cubans,  solely  because  these  believe 
thoaaelres  exempt  from  yellow  fever,  and  are  so  prejudiced  that  they  would  be 
alanoed  if  assured  their  disease  was  really  yellow  fever."  Dr.  Nave  a  further  reports 
that  this  fever  equally  prevails  at  Jaruco,  about  12  miles  northeast  of  San  Jose*,  and 
where  he  practiced  for  fifteen  years. 

Dr.  Mantiguagi,  of  Cieufuegos,  reported  (vol.  2, 187C,  p.  63,  of  the  Havana  "  Cor- 
nica  Med.  Quir.")  as  follows :  "During  December,  1875,  the  sanitary  condition  im- 
proved bnt  a  certain  fever  has  prevailed  among  children,  which  is  known  here  as 
typhi*,  although  it  resembles  in  nothing  the  disease  to  which  Europeans  givo  this 
name,  and  which  so  often  occurs  in  camps.  By  this  fever  I  have  lost  one  patient,  a 
child  eight  years  of  age,  born  in  this  town.  It  presented  all  the  syinptonis  of  vellow 
fever,  for  on  the  second  day  this  patient  had  the  characteristic  vomit  and  stools,  and 
died  on  the  third  day.  In  a  consultation  held  with  three  other  physicians,  they  agreed 
with  me  in  my  diagnosis,  with  this  difference,  that  they  said  that  these  same  symptoms, 
which  constituted  yellow  fever  in  strangers  constituted  in  natives  the  typhus.  I  have 
been  told  that  8  to  10  children  have  died  of  this  disease.1' 

Dr.  Bamon  de  Maxarredo,  a  native  of  Cienfuegos,  a  graduate  of  the  Universities  of 
Penntrlvauia,  of  Paris,  and  of  Havana,  and  one  of  the  most  experienced,  reliable,  and 
accomplished  physicians  of  Cuba,  presented  to  the  commission  a  very  valuable  report, 
from  which  are  taken  the  following  extracts : 

"Native-born  Cubans  coming  from  a  healthy  district  to  one  where  yellow  fever  pre- 
raila  are  as  liable  to  this  endemic  as  are  unacolimated  foreigners ;  while  those  that  are 
son  and  remain  a  certain  number  of  years  in  the  infected  region  are  exempt  from  it." 

Graduating  in  Paris  in  I860,  Dr.  Mazarredo  was  familiar  with  and  inclined  to  con- 
cur in  the  view  of  the  immunity  of  children  and  natives  entertained  by  Bally,  Hume, 
Faget,  Cowley,  and  other  distinguished  physicians.  Notwithstanding  this,  the  results 
of  twenty  years'  experience  caused  him  to  write  in  1879  as  follows:  "In  my  own  prac- 
tice I  have  seen  cases  of  yellow  fever  in  children,  from  one  to  five  years  old,  and  even 
not  over  a  year  old,  in  whom  it  has  been  fatal,  aud  I  am  now  well  convinced  that 
children  horn  in  Cienfuegos  are  exactly  in  the  same  conditions  the  first  years  of  their 
hres  as  are  other  new-comers,  and  are  just  as  liable  to  its  attacks.  Nevertheless, 
I  consider  that  children  are  generally  less  prone  to  suffer  severely,  owing  to  their  differ- 
ent conditions  of  living,  enjoying  in  this  respect  the  same  privileges  as  the  better  class 
of  foreigners,  who  suffer  little. 

M  It  is  to  be  remarked,  also,  that  women  suffer  less  than  men,  a  result  probably  due 
to  their  greater  seclusion.  But  in  years  when  the  disease  is  violent,  as  in  1868,  1870, 
1076,  the  mortality  is  great  in  all  classes,  not  even  excepting  children.  In  some  of 
theee  the  fever  is  mild,  but  in  others  so  malignant  that  they  have  died  from  the  fifth 
to  the  sixth  day  after  ejecting  the  characteristic  coffee-ground  vomit.  I  have  also 
attended  native  children  from  the  interior,  as  well  as  lads  freshly  arrived  from  Spain, 
and  not  above  ten  years  old,  and  I  could  not  perceive  any  difference  whatever  in  tho 
•ymptoms,  compared  with  those  of  yellow  fever  in  the  adult. 

"Worthy  practitioners  of  this  locality  givo  the  name  typhus  fever  to  these  cases, 
and  although  they  admit  that  no  difference  whatever  exists  between  the  symptoms, 
march,  ana  duration  of  this,  compared  with  yellow  fever,  still  they  think  the  former 
i  ewatnp  fever,  and  hence  more  amenable  to  quinine,  which  it  is  generally  admitted 
does  positive  harm  in  yellow  fever.  However,  although  very  heavy  doses  of  quinine 
are  given  from  the  outset,  these  fail  to  check  or  even  favorably  intluence  the  termi- 
nation of  this  so-called  typnns.    Tho  less  severe  cases  get  well,  but  it  is  to  bo  inferred 
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that  these  naturally  tend  to  recover,  and  do  recover  in  spite  of  the  medicine."  "I 
hope  that  I  have  made  it  clearly  understood  that  I  am  thoroughly  convinced  that 
yellow  fever  attacks  native-horn  children  of,  as  well  as  all  new-comers  to,  a  locality 
where  this  disease  reigns  endemically :  that  all  inhabitants  of  such  localities  have  in 
their  time  had  yellow  fever  once;  ana  that,  since  this  disease  attacks  but  once  in  a 
lifetime,  hence,  for  this  sole  reason,  the  acclimation  or  immunity  thereby  acquired  is 
permanont  and  never  lost." 

The  views  above  quoted  are  those  of  a  small  yet  very  intelligent  minority  of  the 
physicians  of  Cuba,  but  the  views  of  this  minority  are  very  much  strengthened  by 
the  fact  that  they  are  upheld  by  the  majority  of  distinguished  physicians  in  other 
yellow  fever  centers  than  Cuba.  In  proof  of  this  the  following  facts  and  quotations 
are  presented: 

Heinemann  reports  in  1879:  "Until  lately  the  physicians  and  people  of  Vera  Cruz 
supported  with  fanaticism  the  dogma  that  natives  were  absolutely  exempt  from  yellow 
fever.  But  the  fearful  epidemics  of  recent  years  (1875,  1877,  1878)  have  worked  a 
change;  for  so  many  native  children  and  adults  suffered  that  the  truth  could  no 
longer  be  denied  that  these  do  not  enjoy  an  absolute  immunity." 

From  Rio  de  Janerio  it  is  reported  that  when  yellow  fever  reappeared  in  1849-1850, 
after  more  than  a  century's  absence,  the  natives  suffered  severely,  but  not  so  severely  as 
new-comers;  and  Dr.  Rey,  of  the  French  navy,  reporting  the  epidemic  of  1876,  says 
that  the  natives  were  attacked,  refers  to  medical  authorities  who  concur  in  this,  and 
quotes  the  mortality  statistics,  which  include  some  children  under  ten  years  among 
the  deaths  by  yellow  fever.  The  health  inspector  of  the  port  of  Rio  de  Janeiro  re- 
ported that  of  733  deaths  by  yellow  fever  during  tbe  first  nine  months  of  1879,  "twelve 
were  natives  of  Rio."  Dr.  Cforgas,  Surgeon  U.S. Navy,  has  reported  that  while  since 
1873  unaccliinated  foreigners  are  most  susceptable,  yet  that  "all  classes  and  all  races 
are  attacked."  I  have  not  been  able  to  find  any  Brazilian  authority  contradicting  such 
statements. 

Turning  to  modern  French  literature  there  will  be  found  complete  unanimity  on 
this  subject.  Dutronlau,  Cornilliac,  Fe*raud,  Lota,  De  Lavison,  Du  Bellay  and  others, 
in  fact  all  who  are  known  to  me,  unite  in  teaching  the  liability  of  the  Creoles  of  the 
French  Antilles  and  of  Africa  to  yellow  fever;  that  the  immunity  of  both  adults  and 
children  is  relative  and  not  absolute;  and  that  this  apparent  immunity  is  well  marked 
only  among  those  Creoles  born  and  resident  in  towns  habitually  infected.  The  follow- 
ing may  be  cited  as  one  of  many  examples.  Cornilliac  (1873,  p.  242)  says:  At  Marti- 
nique, in  1869,  "  the  epidemic  influence  was  very  remarkable  on  white  Creole  children 
from  two  to  eight  years  old,  that  is,  on  those  born  since  the  last  epidemic  [1857]. 
They  were  attacked  suddenly  without  prodromes,  with  a  very  depressing  access  of 
fever,  subsultus  tendinum,  convulsions,  redness  of  face,  and  above  all  by  repeated 
vomiting.  The  access  terminated  in  24  or  36  hours,  and  the  child  began  to  conva- 
lesce." 

Melier  and  Feraud  incline  to  believe,  while  Lota  and  De  Lavison,  of  extensive 
experience  in  Martinique,  strongly  advocate,  the  same  view  maintained  by  Dr.  Mazar- 
redo,  that  all  Creoles,  either  in  childhood  or  subsequently,  suffer  from  yellow  fever, 
and  gain  their  immunity  by  this  method  alone. 

Blair)  the  unsurpassed  clinical  student  and  historian  of  the  epidemic  of  British 
Guiana,  1851-54,  states  that  the  very  first  cases  occurred  among  little  children,  and 
that  the  attacks  of  others  were  numerous  and  repeated.  "Infancy  was  one  of  the 
most  favoring  causes  of  the  action  of  the  yellow-fever  poison.  The  constitution  of 
the  new-born  or  young  white  Creole  was  highly  susceptible.  He  or  she  was  truly  in 
the  category  of  new-comers."  In  1851,  yellow  fever  had  been  absent  from  British 
Guiana  tor  six  years,  since  1845. 

In  1851  the  medical  profession  of  New  Orleans  was  almost  unanimous  in  teaching 
that  those  born  in  that  city  were  not  liable  to  yellow  fever.  Prof.  Warren  Stone,  my 
teacher,  was  then  one  of  the  very  few  who  taught  that  creole  children  did  nave 
yellow  fever,  often  in  a  form  too  mild  to  justify  an  absolute  diagnosis.  From  1853  to 
1860  I  was  the  associate  of  Dr.  Armand  Meroier,  who  was  then,  as  now,  an  earnest 
advocate  that  the  Creoles  of  New  Orleans  were  exempt  from  yellow  fever.  Thus,  my 
attention  has  been  directed  for  many  years  to  this  subject,  and  I  have  lived  to  find 
that  Professor  Stone's  view  has  so  triumphed  that  there  are  now  in  New  Orleans  no 
physicians  known  to  me,  having  experience  and  distinction,  except  Drs.  Mercier  and 
Faget,  who  uphold  the  old  view.  That  this  ohange  has  been  so  complete  I  attribute 
chiefly  to  the  fact  that  until  1858  New  Orleans  was  ravaged  by  almost  biennial 
epidemics,  while  since  1858  there  have  been  only  two  serious  invasions,  in  1867 
and  in  1878.  The  longer  the  intervals  between  epidemics  the  larger  necessarily  must 
be  the  number  of  those  who  have  failed  to  acquire  immunity,  and  the  more  glaring 
becomes  their  liability  to  the  disease.  This  is  the  explanation  of  the  very  old  obser- 
vation that  the  longer  the  absence  of  an  epidemic  from  a  place  the  greater  the  sus- 
ceptibility of  its  inhabitants. 

It  is  believed  that  the  facts  now  presented  tend  very  strongly  to  the  conclusion. 
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although  diagnostic  deficiencies  may  render  it  impossible  to  prove  it  absolutely,  that 
the  Creole  children  as  well  as  adults  of  Coba,  as  of  other  yellow-fever  regions,  are 
liable  to  yellow  fever;  and  that  the  extent  of  their  apparent  immunity  is  proportion- 
ate to  the  extent  of  their  exposure  to  the  poison  of  the  disease.    Wherever  yellow 
few  occurs  only  occasionally  as  an  epidemic,  there  the  Creoles  are  manifestly  liable 
to  the  disease;  wherever  it  prevails  habitually,  there  the  Creoles  appear  to  enjoy  a 
very  great,  if  not  absolute  immunity;  and  the  fact  that  the  white  natives  of  any 
place  do  enjoy  this  comparative  immunity  is  good  evidence  that  the  poison  of  yellow 
fever  prevails  habitually  in  this  place.    Hence,  the  important  practical  conclusion 
that  the  stranger  should  beware,  during  the  warm  season,  of  every  place  in  Cuba  or 
elsewhere  of  which  the  natives  boast  that  while  the  foreign-born  habitually,  they 
never  suffer  with  yellow  fever. 

It  has  already  been  intimated  that  authorities  are  generally  too  absolute  in  their 
aMertious  as  to  liability  to  and  immunity  from  yellow  fever.  Because  some  or  many 
buy  I*  liable,  or  the  reverse,  is  not  proof,  as  is  generally  implied,  that  all  of  the  same 
cla«are  iu  the  6ame  condition.  In  respect  to  the  degree  of  liability  it  is  important 
to  draw  attention  to  some  other  facts,  besides  those  already  stated,  iu  order  the  tatter 
to  consider  the  causation  of  immunity  from  yellow  fever. 

Iu  infected  places,  are  all  foreign-born  whites,  under  apparently  like  conditions, 
enjully  liable  to  yellow  fever  f  All  authorities  touch  that  in  yellow  fever  as  in  other 
aWaw*  there  are  some  few  persons  of  such  peculiar  constitution  that  they  are  not 
liable:  that  women,  sucklings,  and  the  aged  enjoy  a  comparative  immunity;  that 
those  who  come  from  cold  northern  latitudes  or  from  high  altitudes  are  more  liable 
thau  those  who  have  inhabited  warm  southern  plains;  that  the  robust  and  plethoric 
are  more  liable  than  the  feeble  and  anamiic;  and  that  those  engaged  in  occupations 
sear  the  fire,  bakers,  blacksmiths,  &c,  are  the  most  liable,  while  those  occupied  in 
uartuita  which  subject  them  to  the  inhalation  of  putrid  air,  scavengers,  tanners,  soap 
toilers.  Ac,  are  least  liable.  Notwithstanding  this  universal  teaching,  there  is  a 
great  lack  of  reliable  statistics  and  of  scientific  proof  to  establish  what  is  thus 
taught;  and  there  is  much  room  to  question  whether  the  immunity,  so  generally  ad- 
mitted, is  not  in  large  degree  apparent  rather  than  real. 

Few  students  of  modern  researches  into  the  nature  of  zymotic  poisons  will  refuse  to 
credit  that  the  poison  of  yellow  fever  is  particulate  rather  than  gaseous.  If  so,  then 
the  escape  of  a  few  persons,  during  even  the  most  violent  epidemic,  would  not  neces- 
sarily prove  that  their  exemption  was  due  to  some  incomprehensible  idiosyncracy  any 
more  loan  the  survival  of  one  Spartan  out  of  the  300  at  Thermopylae  proved  that  his 
peculiar  idiosyncracy  exempted  liim  from  the  slaughtering  swords  and  spears  of  the 
Peruana.  Borne  veterans,  with  no  lack  of  susceptibility  to  lead  particles  or  bullets, 
have  escaped  unharmed,  not  from  one  alone,  but  from  a  hundred  murderous  battles. 
Manifestly,  more  knowledge  than  science  now  possesses  must  be  acquired  on  this  sub- 
ject before  we  should  teach  dogmatically.  It  is  still  more  probable  that  the  compara- 
tire  immunity  of  women,  of  the  aged,  and  perhaps  of  sucklings,  is  in  some  measure 
more  apparent  than  real ;  due  in  the  case  of  women  largely  to  their  more  secluded  lives, 
for  repeated  instances  have  occurred  where  theatrical  companies  have  been  exposed,  ana 
the  female  artists  have  suffered  equally  with  the  males ;  due,  in  the  case  of  the  aged, 
largely  to  the  same  cause,  as  well  as  to  their  very  limited  number  in  tropical  countries  and 
to  a  forgotten  or  misapprehended  attack  of  this  non  -recurring  disease  having  been  expe- 
rienced in  earlier  years ;  due  in  the  case  of  sucklings,  probably  also  in  large  measure  to 
aeclnaion.  As  to  the  apparent  immunity  of  sucklings,  it  is  worthy  of  note  that  this  has 
alao  been  observed  in  typhoid,  typhus,  and  scarlet  fever,  in  cholera,  influenza,  and  croup ; 
and  farther,  that  it  is  possible  that  diet  may  play  a  part  in  the  matter,  for  it  seems 
certain  that  this  cause  is  potent  in  at  least  splenic  fever,  to  which  herbivora  are  very 
liable,  omnivora  leas,  and  carnivora  least.  In  respect  to  the  somewhat  greater  liabil- 
ity of  the  robust  and  plethoric,  and  of  tho  inhabitants  of  cold  countries,  there  seems 
to  be  less  reason  to  doubt  that  this  is  real ;  it  is  the  common  belief  and  numerous  sta- 
tistical tables,  all,  however,  too  regardless  of  the  difference  in  surrounding  conditions 
to  be  conclusive,  tend  to  confirm  this  belief.  The  greater  liability  of  artisans  working 
in  hot  places,  and  the  comparative  immunity  of  those  exposed  to  foul  emanations,  has 
been  accepted  on  very  loose  evidence.  Tho  only  statistical  research  on  tho  subject, 
known  to  me,  is  recorded  by  Dr.  Rey.  in  reference  to  the  Rio  Janeiro  epidemic  of  1876. 
Thia  research  proves  that  cooks,  bakers,  blacksmiths  are  among  those  who,  on  the 
contrary,  are  least  liable ;  while  the  persons  very  much  the  most  liable  are  those  who, 
like  cabmen,  policemen,  and  newspaper  reporters,  are  engaged  in  ambulatory  occupa- 
tion*. This  result  of  statistical  research  is  much  more  satisfactory  than  the  accepted 
belief,  for  it  is  easily  explicable,  and  in  perfect  accord  with  such  tacts  as  the  compar- 
and immunity  of  women  and  others  leading  sedentary  and  secluded  lives.  Seldom 
•reaJl  parts  of  a  yellow-fever  battlefield  equally  dangerous,  and  the  chances  of  those 
forced  to  traverse  daily  all  parts  of  it  are  much  less  favorable  than  are  the  chances  of 
those  confined  to  one  small  section  of  the  field.  Farther,  it  should  not  be  forgotten 
that  it  has  been  repeatedly  observed  that  those  who  sleep  and  live  above  the  ground, 
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the  higher  the  better,  suffer  less  than  those  who  sleep  and  live  on  the  ground  or 
ground  floor. 

These  facta,  in  respect  to  foreign-born  whites  in  infected  places,  tend  to  show  that 
while  some  may  enjoy  comparative  immunity  from  yellow  fever,  perhaps,  especially 
those  from  warm  lowlands,  who,  it  should  be  remembered,  are  in  considerable  number 
malarious,  feeble,  and  anemic,  yet,  that  some  of  the  alleged  causes  of  immunity  ore 
apparent  rather  than  real. 

What  degree  of  immunity  is  enjoyed  by  the  colored  races  f  Certainly  a  greater 
degree  than  by  the  whites.  None  the  less,  even  the  pure  African  negro  is  very  far 
from  enjoying  an  absolute  immunity,  and  there  are  facts  to  prove  that  the  causes  of 
the  comparative  immunity  of  the  colored  races  require  the  consideration  of  more  than 
race  differences. 

Moufflet  testifies  that  the  red  Indians  of  the  warm  lowlands  of  Yucatan  are  sus- 
ceptible to  yellow  fever ;  numerous  authorities  unite  in  stating  as  the  result  of  many 
years'  observation  that  at  Vera  Cruz  the  pure-blooded  Indians  from  the  cold  high- 
lands of  Mexico  suffer  from  yellow  fever  even  more  than  recently  arrived  Europeans ; 
and  Archibald  Smith  cites  numerous  medical  witnesses  in  proof  that,  in  1853-^56,  the 
Indians  of  the  Peruvian  Andes  were  destroyed  in  vast  numbers,  and  to  greater  extent 
than  the  foreign-born  whites.  In  face  of  such  evidence,  we  are  forced  to  suspect 
that  the  comparative  immunity  of  the  Indian,  usually  observed  in  other  places  than 
Vera  Cruz  and  the  Andes,  was  due  to  other  causes  than  the  mere  fact  that  he  was  an 
Indian.  May  it  not  be  that  the  Indians  who  do  enjoy  comparative  immunity  are  those 
only  who,  living  in  malarious  lowlands,  are  feeble  and  anemic ;  while  the  hardy  mount- 
aineer is  very  susceptible  f  The  great  susceptibility,  under  certain  circumstances,  of 
the  Indian  of  the  present  day,  has  served  to  confirm  the  conviction  I  have  long  enter- 
tained that  yellow  fover  did  not  originate  with  the  settlement  of  San  Domingo  by 
Columbus.  Because  unknown  to  Europeans,  because  undetected,  among  acclimated 
Indians,  by  ignorant  adventurers,  with  no  thought,  except  for  conquest  and  for  gold- 
mines, is  no  proof  that  the  disease  did  not  exist,  and  had  not  existed  from  time  imme- 
morial. It  has  been  proved,  solely  because  of  records  such  as  Indians  had  not,  that 
small-pox  was  known  in  China  at  least  eighteen  hundred  years  before  its  first  appear- 
ance in  the  eighth  century  in  Europe ;  who  would  now  contend  that  small-pox  must 
have  originated  at  some  definite  date  in  either  Europe  or  China  f 

In  Cuba  many  physicians  assert  that  the  Chinese  never  suffer  with  yellow  fever. 
This  was  found  to  be  a  great  error,  for  a  few  days  of  investigation  gathered  authentic 
reports  of  more  than  a  dozen  cases.  One  of  these  reports  was  from  the  officers  of  the 
Garcini  Infirmary,  and  to  the  effect  that  of  about  90  Chinese  specially  noted,  there 
had  been  10  attacked  and  3  deaths.  As  the  importation  ceased  in  1874,  every  suc- 
ceeding year  has  naturally  rendered  Cuban  experience  less  valuable.  But,  apart  from 
Cuban  experience,  the  Chinese  in  others  of  the  Antilles  and  in  the  United  States  have 
proved  beyond  question  their  liability  to  yellow  fever,  and  at  the  same  time  theii 
comparative  immunity. 

The  same  has  been  proved  by  the  English  and  French,  in  Guyana  and  the  West 
Indies,  in  respect  to  coolies  from  Hindostau  and  other  parts  of  Southern  Asia.  In  re- 
gard to  the  comparative  immunity  of  the  Asiatio  races,  it  should  not  be  forgotten  that 
the  vast  majority  of  these  come  from  tropical  malarious  lowlands.  This  Becomes  all 
the  more  worth  noting  when  associated  with  the  reported  fact  that  Hindoos  from  the 
lowlands  show  far  less  susceptibility  to  oholera  than  Europeans,  but  that  natives  from 
the  Hymalaya  Mountains  are  just  as  susceptible  as  Europeans. 

Similar  facts  as  to  negroes  are  recorded.  In  Cuba  many  physicians  assert  that 
negroes  enjoy  an  absolute  immunity,  but  even  if  this  were  true,  as  it  is  not,  in 
respect  to  all  Cuban  negroes,  it  would  not  be  thereby  proved  that  they  owed  their 
immunity  to  the  sole  fact  that  they  were  negroes.  There  are  numerous  records  like 
the  following :  "  In  the  terrible  irruption  of  1802  the  African  negroes,  acting  as  nurses 
in  the  hospital  of  Fort  de  France,  Martinique,  were  attacked,  and  all  died,  except 
some  old  men!"  But  the  most  remarkable  well-authenticated  instance  of  this  nature 
is  in  reference  to  the  visitation,  after  many  years'  absence,  by  the  violent  epidemic  of 
1830,  of  the  little  French  island  of  Goree,  some  90  miles  from  the  West  African  coast. 
This  epidemic  not  only  attacked  144  out  of  150  total  European  population,  but  is  re- 
ported to  have  been  equally  destructive  to  the  native  Africans.  Goree  is  an  arid  vol- 
canic rock,  destitute  of  marshes,  and  very  healthy ;  and  therefore  its  native  inhabit- 
ants were  free  from  swamp  poison,  and  probably  hardy  and  robust.  Is  not  the  sus- 
picion justifiable  that  the  unusual  susceptibility  of  the  negro  on  this  occasion  was  due 
to  these  causes?  It  is  not  strange  that  this  unusual  susceptibility  was  not  observed 
during  succeeding  epidemics,  inasmuch  as  so  large  a  number  had  suffered  the  one  neces- 
sary protective  attack  during  the  first  epidemic.  But  the  comparative  i mmunity  of  the 
negro,  under  apparently  the  same  circumstances  as  the  white  mau,  has  been  proved 
repeatedly  in  the  United  States,  and  never  more  conclusively  than  in  1878.  However, 
the  statistics  of  United  States  white  and  colored  soldiers  at  New  Orleans  during  the 
violent  epidemic  of  1867  present  probably  the  most  trustworthy  data  in  respect  to  the 
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relative  liability  of  whites  and  negroes.  For  every  1,000  white  soldiers  there  were  866 
rates  of  yellow  fever,  and 256  deaths,  or  one  death  to  every  3.9  soldiers,  and  to  every  3.3d 
cues.  Whilo  for  every  1,000  colore!  soldiers,  there  were  521  cases,  and  73  deaths,  ox  1 
death  to  every  13.7  soldiers,  and  to  every  7  cases.  Now,  while  it  is  true  that  the  chances 
*r«  great,  that  there  were  more  colored  soldiers  from  southern  malarial,  yellow-fever 
latitudes  than  white  soldiers,  yet  this  difference  was  probably  insufficient  to  account 
for  the  above  difference  in  susceptibility.  These  facts  seem  to  prove  that  while  the 
imnnnity  of  the  negro  has  been  much  overrated,  and  this  immunity  attributed  to  race 

jMcnliarities  without  sufficient  consideration  of  other  conditions,  yet  that  his  com- 

fsntiTe  immunity  from  yellow  fever  is  a  reality,  as  also  is  his  less  susceptibility  to 

nuiarial  fevers. 
Is  watching  to  discover  how  immunity  from  yellow  fever  may  be  acquired,  it  isnec- 

tjsiry  to  bear  in  mind  the  facts  now  stated  in  order  to  avoid  hasty  and  exclusive 

conclusions. 

MODES  BY  WHICH  IMMUNITY  FROM  YELLOW  FEVER  MAY  BE  ACQUIRED. 

Consideration  of  this  subject  requires  that  all  conceivable  modes,  whether  possible, 
probable,  or  certain,  should  be  kept  in  mind.  They  may  be  summarized,  ana  will  be 
consderrd  in  the  following  order : 

L  Acclimatization,  i.  e.,  gradual  habituation  and  accommodation  to  the  olimatio 
conditions  of  non-infected  localities,  adjacent  to  infected  localities. 

II.  Increased  physiological  power  of  excretion. 

IIL  Inheritance. 

IV.  Habituation  to  other  poisons  than  yellow  fever,  and  the  production  thereby  of 
bodilyconditions  less  favorable  to  this  poison. 

V.  Habituation  in  infected  localities  to  the  poison  of  yellow  fever. 
Yl  One  attack  of  this  non-recurring  disease. 

I.— ACCLIMATIZATION. 

English  and  French  physicians,  military  and  civil,  are  now  in  perfect  accord  on  this 
■object.  This  accord  is  due  to  many  years  of  experiments  in  yellow-fever  regions,  by 
which  many  thousands  of  lives  and  many  millions  of  money  have  been  sacrificed.  As 
i  result  of  these  experiments,  hospitals  or  camps  of  acclimation  have  been  abandoned 
everywhere,  as  well  as  in  Cuba*,  and  have  been  replaced  by  encampments,  in  adja- 
cent non-infected  localities,  solely  for  protection ;  the  European  soldiers'  term  of 
serriee  has  been  shortened ;  and  European  troops  have  been  replaced,  as  far  as  practi- 
cable, by  Creoles  and  negroes.  The  testimony  of  some  few  of  the  most  distinguished 
physicians  in  military  service  deserves  record. 

Recounting  the  various  insanitary  evils  to  which  the  British  soldier  in  the  West 
Indies  was  formerly  subjected,  Parkes  says  (p.  636, 5th  Ed.  Parkes  Hygiene):  "  To  us, 
these  numerous  causes  seem  sufficient  to  account  for  everything,  but  in  former  days 
in  easier  explanation  was  given.  It  was  held  to  be  the  climate ;  and  the  climate,  as 
in  other  parts  of  the  world  besides  the  West  Indies,  became  the  convenient  excuse  for 
tktsorable  follies  and  agreeable  vices.  In  order  to  do  away  with  the  effects  of  this 
dradfol  climate,  some  mysterious  power  of  acclimatization  was  invoked.  The  European 
system  required  time  to  get  accustomed,  it  was  thought,  to  these  climatic  influences,  and 
in  order  to  quicken  the  process  various  measures  were  proposed.  At  one  time  it  was 
the  eastern  to  bleed  men  on  the  voyage,  so  that  their  European  blood  might  be  re- 
BOTed,  and  the  fresh  blood  which  was  made  might  be  of  the  kind  most  germane  to 
the  West  Indies.  At  other  times  an  attack  of  fever  (often  brought  on  by  reckless 
drinking  and  exposure)  was  considered  the  grand  preservative,  and  the  seasoning 
fever  was  looked  tor  with  anxiety.  The  first  statistical  report  of  the  army  swept  away 
•U  these  fancies,  and  showed  conclusively  that  instead  of  prolonged  residence  produ- 
ant  tcclimatixation  and  lessening  disease,  disease  and  mortality  increased  regularly 
with  erery  year  of  residence." 

Aitken  teaches:  "  There  can  be  no  acclimation  to  causes  of  disease,  and  climate  per 
whs*  been  made  to  play  the  part  of  bc  age-goat  for  the  neglect  of  sanitary  precautions." 

Dntroolau  writes  (pp.  430-1 :  "  No  acclimation  is  acquired  except  to  those  who  have 
Pissed  through  a  preceding  epidemic  period,  •  •  •  and  above  all  by  those  who 
htTe  had  an  attack  of  complete  yellow  fever."  "  When  the  epidemic  broke  out  in 
Martinique,  in  1861,  the  whole  garrison  had  been  in  the  colonies  from  four  to  five  years. 
*  *  •  yet  they  furnished  as  many  sick  and  dead  as  the  sailors  who  had  arrived 
etly  a  few  months  or  days  before.'1 

_  "ThtJbQowiag  have  been  acclimating  stations  for  the  soldiers  of  Spain,  in  Cnba :  Gnanabaooa,  Guinea, 
Uiaf  P&Mfw  Jasmoo,  liartoL  Pinar  del  Bio,  San  Antonio,  8anta  Clara,  and  Santiago  de  las  Vegas.  Dr. 
Astasia  Fardttas,  medical  director  military  hospitals  in  Havana,  wrote,  August  10, 1870,  "  in  regard  to 
**  JlihT**jl*rt*  ^tft1— — 'if*,  they  have  given  unsatisfactory  results,  as  the  military  hospital 
SfcHsUus  wuTahow." 
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Cornilliac  (1873)  testifies:  "Acclimation  it  secured  only  by  residence  in  infected 
places  during  epidemics"  (p.  104).  "Only  those  Indians  and  white  Creoles  enjoy 
immunity  who  live  where  yellow  fever  generally  prevails"  (p.  213),  and  "  there  is 
acclimation  against  yellow  fever.  There  is  nothing  except  a  first  attack  during 
epidemic  which  can  preserve  one." 

Du  Bellay  wrote  in  1870,  that  acclimation  is  illusory,  for  he  has  seen  many  soldi 
suffer  with  yellow  fever  who  had  been  at  Guadeloupe  more  than  five  years. 

Fe'raud.  writing  in  4.874  his  experience  of  yellow  fever  in  Africa,  says:  " At  Senega 
prolonged:  sojourn  has  no  such  happy  acclimating  effects  as  reported  m  the  Antilles.1 
Subsequently  he  served  in  the  Antilles,  and  recording  in  1878  his  experience  in  m'~~ 
tinique.  he  iound  that  the  "  happy  acclimating  effects1'  which  had  been  reported 
not  real,  and  concurs  fully  with  the  views  of  Dutroulau,  Cornilliac,  &c. 

The  experience  of  the  most  eminent  medical  civilians  is  to  the  same  effect  in  all 
yellow  fever  regions. 

Heinemann  states,  while  Vera  Cruz  acclimatizes  its  inhabitants,  yet  those  living  but 
a  short  distance,  north,  south,  or  west,  gain  no  immunity  from  yellow  fever. 

Dr.  Armona,  writing  for  Drs.  Foros,  Beltran,  Morado,  and  himself,  physicians  of 
Marianao,  Cuba,  states:  "We  ail  entertain  little  confidence  in  the  immunity  from 
yellow  fever  acquirable  by  long  residence  in  this  place  (some  six  miles  only  from 
Havana) ;  this  lack  of  confidence  is  not  simply  limited  to  this  locality,  but  extends 

fenerally  to  all  places  in  Cuba  where  yellow  fever  does  not  occur.  Instances  are 
nown  to  prove  this ;  among  these  are  the  cases  of  two  English  mechanics,  who  after 
more  than  eight  years'  residence  on  the  adjacent  Santa  Rosa  estate  of  Mr.  Aldama, 
proceeded  to  Havana,  to  take  passage  home,  and  died  iu  Havana  of  yellow  fever. 
During  said  years  they  had  visited  Havana,  or  other  infected  place,  very  seldom  and 
briefly." 

Innumerable  instances  could  be  recorded  of  men  residing  fifteen  years  and  more  in 
non-infected  tropical  localities,  and  though  yellow  fever  had  invaded  adjacent  places 
north,  east,  south,  and  west  of  them,  still  the  very  same  climate  had  effected  so  little 
that  they  died  of  yellow  fever  on  being  subjected  to  an  infected  locality. 

There  can  be  no  doubt,  then,  that  immunity  from  yellow  fever  cannot  be  gained 
through  the  influence  of  climate,  and  therefore,  that  it  is  an  abuse  of  language,  due  to 
past  ignorance  and  misconception,  to  continue  to  designate  the  acquisition  of  immu- 
nity from  yellow  fever,  "  acclimation,"  or  "  acclimatization."  These  deceiving  words, 
and  all  of  their  derivatives,  continue  to  be  the  foundation  of  many  errors  and  miscon- 
ceptions, but,  unfortunately,  they  have  gained  such  foothold  that,  in  the  absence  of 
any  one  word  to  express  the  correct  idea,  it  is  very  inconvenient  to  abolish  them.  In 
upholding  this  view,  there  is  no  intention  to  deny  that,  possibly,  those  may  be  less 
liable  to  yellow  fever  who  have  lost  healthy  plethora  and  vigor,  and  have  becomo  weak 
and  anemic  through  the  influence  of  long  continued  heat,  or  through  the  influence 
of  any  such  cause  as  malarial  poison  which  though  a  climatic  coincident  is  not  a  cli- 
matic factor. 

Are  there  any  facts  known  in  reference  to  the  acclimatization  of  vegetables  and  of 
the  lower  animals  which  would  justify  the  belief  that  immunity  from  yellow  fever 
can  be  gained  through  the  influence  of  climate  f  I  have  failed  to  find  any  such  facta. 
There  are  many  remarkable  examples,  illustrating  the  power  of  vegetables  and  animals 
to  gradually  accommodate  their  existence  to  different  degrees  of  temperature,  humid- 
ity, altitude,  and  of  other  climatic  factors ;  but  there  is  no  reason  to  believe  that  this 
gradual  adaptation  of  physiological  functions  to  widely  different  climates  is  associated 
with  altered  susceptibility  to  the  action  of  poisons.  This  erroneous  belief  is  due  to 
confounding  two  very  different  things ;  for,  the  accommodation  of  physiological  func- 
tions to  the  climate  of  a  place,  and  habituation  to  some  poison  which  happens  to  be  in 
the  same  place,  are  two  very  different  things,  which  science  should  cease  to  confuse  by 
giving  to  both  the  same  designation,  acclimatization.  Only  to  the  former  process  can 
this  term  be  properly  applied,  and  tnere  are,  in  reference  to  it,  some  facts  taught  by 
botany  and  zoology  important  in  the  present  connection. 

Darwin  teaches  that  acclimation  is  effected  "by  spontaneous  variation,  aided  by 
habit,  and  regulated  by  natural  selection."  "  Habit,  however  much  prolonged,  rarely 
produces  any  effect  on  a  plant  propagated  by  buds ;  it  apparently  acts  only  through 
successive  seminal  generations."  "with  plants  propagated  by  seed,  and  with  ani- 
mals, there  will  be  little  or  no  acclimatization  unless  the  hardier  individuals  are  either 
intentionally  or  unconsciously  preserved."  De  Quatrefages  also  teaches  that  the  ac- 
climatization of  plants  and  animals  is  acquired  by  hereditary  descent ;  not  years,  but 
generations  are  required. 

Each  set  of  facts  now  presented  unite  to  justify  the  conclusion  that  immunity  from 
the  yellow  fever  or  other  poison  cannot  be  acquired  by  acclimatization,  that  any  in- 
fluence exercised  by  climate  is  secondary  and  slight,  and  that  even  this  slight  indirect 
influence  is,  as  yet,  unproved,  therefore  uncertain. 
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n.— INCREASED  POWER  OF  KXCRETIOX. 

The  view  has  been  advocated  that  the  varying  excretory  powers  of  individuals 
miiiht  serve  to  explain,  at  least,  in  part,  their  varying  susceptibility  to  the  poison  ot 
vellow  fever ;  and  that  the  comparative  immunity  of  some  persons,  of  tropica  i  ereoles, 
"of  negroes,  dtc,  might  be  due  to  the  greater  activity  of  their  excretory  functions. 

There  are  only  four  great  excretory  organs,  the  lungs,  kidneys,  bowels,  and  skin. 
A*  is  well  known,  the  functions  of  the  three  former  are  diminished  by  heat,  and  there- 
fore reduced  in  summer,  and  in  the  tropics.     Hence  the  discussion  is  reduced  to  in- 
creased excretion  by  the  skin,  which,  there  is  reason  to  suspect,  may  bo  the  organ 
\it  which  the  poison  of  yellow  fever  is  chielly  eliminated.     The  odor,  the  prultiso 
iw  eating,  the  |>eteehiae,  the  boils  of  yellow  fever,  give  countenance  to  this  suspicion. 
But,  science  is  destitute  of  facts  tending  to  prove  that  the  skins  of  acclimated  residents 
ire  more  active  thau  the  skins  of  unacclimated  new-comers.     Contrasting  northerners 
wiih  southerners  the  reverse  is  probably  true,  siuee  an  unusual  stimulant  excites  an 
organ's  function  more  than  an  habitual  stimulant.     We  have  still  less  reason  to  credit 
any  difference  between  the  cutaneous  functions  of  those  who  reside  in  a  non-infected 
locality,  within  a  few  miles  even  of  an  infected  locality,  and  of  those  who  reside  in  the 
latter. "yet  the  liability  of  the  former  is  very  much  greater.    Farther,  it-  is  impossible 
to  admit  that  every  native  child  can  take  a  dose  of  yellow-fever  poison  fatal  to  many 
foreiinvborn  adults,  and,  because  of  superior  excretory  power,  experience,  as  is  alleged, 
bu  ill  effects  whatever.     Healthy  activity  of  the  excretory  organs  is  certainly  desir- 
alilv  whrnrver  there  is  exposure  to  a  poison,  but.  the  various  facts  presented,  in  re- 
gard to  immunity  from  the  poison  of  yellow  fever,  cannot  be  explained  by  the  theory 
thai  the  susceptibility  is  due  to  varying  excretory  power. 

I II.— INHERITANCE. 

It  may  be  naturally  presumed,  that  parents  who  have  acquired  exemption  from  a 
nnn-n-carring  diwase  would  be  more  apt  to  beget  children  insusceptible  to  said 
diM-a*\  However,  although  there  are  a  number  of  these  diseases,  no  evidence  has 
tarn  presented  favoring  this  supposition.  The  subject  deserves  research.  Several 
^pin-rations,  if  not  the  first,  might  show  lessened  susceptibility.  The  little  reliable 
niuVnce  I  have  gathered  on  this  subject,  as  it  respects  yellow  fever,  is  entirely  unfa- 
vorable. 

Dr.  Burgess  reported  the  death,  by  undoubted  yellow  fever  in  1879,  in  Havana,  of  a 
child  three  to  four  years  old,  born  in  Europe  of  acclimated  Cuban  Creoles.  My  col- 
It-agoc,  Prufrssor  Logan,  reported  to  the  Orleans  Parish  Medical  Society  the  following 
fart*:  His  ancestors  had  resided  in  Charleston,  S.  C,  since  the  seventeenth  century. 
iwl  were  presumably  acclimated.  His  father  and  mother  certainly  were.  They  had 
r]*vfi)  children,  of  whom  nine  at  least  had  suffered  with  yellow  fever.  His  brother, 
oik  of  these  nine,  married  a  Creole,  a  member  of  an  old  acclimated  family  of  New 
Orleans,  who  bore  him  two  children  between  the  great  epidemics  of  1858  and  1867 ; 
both  of  these  were  attacked  in  1867 :  four  others  were  born  between  1867  and  the 
orit  great  epidemic  in  1878,  during  which  all  four  were  attacked,  two  violently  and 
os*  had  black  vomit. 

This  evidence  tends  to  prove  that  which  no  one  has  denied,  that  parents  who  have 
had  yellow  fever  do  not  because  of  this  beget  children  insusceptible  to  the  disease; 
and  then  is  no  reason  to  believe  that  foreign-born  parents  who  nave  had  vellow  fever 
can  because  of  this  beget  children,  in  habitually  infected  places,  who  in  the  very  first 
feneration  are  insusceptible  to  this  disease ;  yet,  even  such  children  are  alleged  to 
enjoy  as  complete  immunity  as  all  others.  Hence,  it  is  certain  that  the  wholesale 
immunity  which  is  alleged  to  be  enjoyed  by  all  children  born  in  habitually  infected 
localities  cannot  be  dne  to  inheritance. 

However,  it  is  probable  that  a  fetus  in  the  womb  during  the  time  when  the  mother 
reroTered  from  an  attack  of  yellow  fever  mav  have  suffered  with  her;  and  thereby  have 
become  insusceptible  to  a  second  attack,  farther,  it  must  be  admitted  that  it  is  not 
known  that  the  law  of  "the  survival  of  the  fittest"  may  not  be  applicable  to  yellow 
fri-er,  possibly  to  the  extent  that  parents,  among  those  exceptional  few  who  wero 
never,  or  perhaps  very  little  susceptible,  might  beget  descendants  who  would  be  insus- 
ceptible.* 

IV.— HABITUATION  TO  OTHER  POISONS  THAN  THAT  OF  YELLOW   FEVER. 

Recent  researches  on  the  antagonism  of  medicines  encourage  the  suspicion  that  there 
may  be  antagonistic  disease  poisons,  and  that  habituation  to  one  might  destroy  or 

*9fr  Henry  Holland  taught  in  1851  (see  note  on  p.  82  of  "Medical  Notes  and  Reflection.*"),  tbnt  evi- 
tax*  warrants  the  opinion  "that  repetition  of  a  jjiven  disorder  through  successive  gcucrat ions  may 
slter  the  liability  to  receive  it  under  it*  most  severe  forms."  And.  Dr.  Lyman  asserts  (X.  Y.  Medical 
Bfcori.  SeptcfDDer  4,  1880),  that  an  "hereditary  tolerance"  to  such  diseases  as  smallpox,  measles, 
sod  KariM  fever  docs  grow  up  in  communities  subjected  to  these  diseases.  However,  neither  he  nor 
u it  va*  dte  has  ever  yet  presented  anything  like  adequate  evidence  in  proof  of  any  such  "  hereditary 
tafciaiKe." 
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diminish  the  susceptibility  to  another.  To  what  extent  is  this  view  justified  by  facts 
so  far  as  yellow  fever  is  concerned  f 

It  lias  been  taught  that  those  engaged  in  occupations  which  exposed  them  to  putrid 
emanations  were  less  liable  to  yellow  fever.  This  teaching  is  founded  on  that  kind  of 
ipsc-dixit  evidence  which  is  valueless  in  science,  and  is  frequently  associated  in  some 
other  part  of  the  same  book  with  the  discordant  lesson  that  yellow  fever  is  caused  by 
and  has  a  spontaneous  origin  in  putrid  emanations. 

It  has  also  been  taught  that  those  exposed  to  malaria  were  less  liable  to  yellow 
fever.  It  is;  however,  well  known  that  persons  saturated  with  malaria,  and  even 
while  suffering  violently  therewith,  are  not  infrequently  attacked  by  yellow  fever. 
All  the  facts  we  have  tend  to  prove  that  there  is  no  antagonism  between  the  poison  of 
yellow  fever  and  the  poisons  of  malaria,  cholera,  and  small-pox.  Each  of  these  three 
diseases  have  been  repeatedly  seen  coexisting  with  yellow  fever  in  the  same  person ; 
and,  it  is  worth  noting  that  in  such  cases,  while  yellow  fever  predominates  over 
swamp  fever,  small-pox  and  cholera  are  reported  always  to  predominate  over  yellow 
fever.  Notwithstanding  all  this,  there  is  some  reason  to  suspect  that  the  anemio  and 
feeble  may  be  less  liable  to  yellow  fever  than  the  robust  and  plethoric ;  and,  as  is  well 
known,  anemia,  the  sequence  in  large  measure  of  malaria,  is  the  prevailing  patholog- 
ical characteristic  of  the  inhabitants  of  tropical  malarious  lowlands.  An  intelligent 
American  from  the  swamps  of  Illinois,  lone  resident  in  Havana,  was  very  positive  that 
his  countrymen  from  malarial  districts  had  suffered  less  with  yellow  fever  than  those 
from  non-malarious  localities.  But  since  even  these  do  suffer  often  severely  and  in  large 
number,  it  is  impossible  to  admit  more  than  that  these  causes  may  exercise  a  slightly 
favorable  influence,  while  totally  insufficient  to  explain  the  wholesale  immunity,  ap- 
parently enjoyed,  by  the  natives  of  habitually  infected  localities.* 

V.— HABITUATION  IN  INFECTED  LOCALITIES   TO  THE  POISON  OF  YELLOW  FEVER. 

Since  the  facts  thus  far  presented  are  inadequate  to  account  for  the  apparent  immu- 
nity from  yellow  fever  enjoyed  by  vast  numbers,  if  not  by  all  of  the  children  and 
natives  of  such  places  as  Havana  and  Vera  Cruz,  the  cause  of  this  wholesale  immunity 
must  be  due  either  to  the  gradual  habituation  to  the  poison  of  yellow  fever,  or  to  the 
well-known  influence  of  a  first  attack. 

Thus  far  science  fails  to  teach  that  there  is  any  disease-poison  possessing  the  won- 
derful power  claimed  for  the  poison  of  yellow  fever,  viz,  that  children  subjected  to 
its  influence  become  insusceptible  to,  without  suffering  from  it.  The  only  approx- 
imative instance  is  furnished  by  the  much  milder  protective,  but  very  manifest  dis- 
ease, which  results  from  inoculation  of  the  small-pox  virus,  and  from  vaccination. 

As  to  other  poisons,  none  of  which,  says  Taylor,  are  inorganic,  such  as  alcohol, 
tobacco,  and  opium,  it  is  well  known  that  while  some  few  persons  show  on  the  one 
hand  excessive  susceptibility  to  small,  and  on  the  other  hand  excessive  tolerance  (inde- 
pendent of  habit)  for  large  doses — both  of  which  may  be  lost — all  persons  have  the 
ppwer  to  habituate  themselves  to  toxio  doses.  But  how  is  this  power  gained  and  at  what 
expense  f  It  is  gained  through  small,  always  nonfatal  doses,  long  continued ;  and  it 
is  gained  at  the  expense  of  health.  Taylor  concurs  with  other  toxicologists  in  teach- 
ing that  "  as  a  general  principle  we  must  admit  that  habit  cannot  altogether  counter- 
act the  insidious  effects  of  poisons ;  and  that  the  practice  of  taking  them  is  liable  to 
give  rise  to  disease  or  to  impair  health."  Now,  if  children  gain  immunity  from  yellow 
fever  by  habituation  to  its  poison,  then  the  extraordinary  and  solitary  example  is  pre- 
sented of  one  poison  which  can  with  immunity  and  without  any  subsequent  impair- 
ment of  health  be  administered  to  little  children  in  doses  fatal  to  unacclimated  adults. 
This  seems  incredible. 

But,  statistical  records  unite  with  general  experience  in  proving  that  at  least  suck- 
lings suffer  comparatively  little  from  the  poison  of  yellow  fever,  as  also  of  several  other 
zvmotic  diseases.  Granting  this  due  to  a  real,  and  not  to  a  merely  apparent,  insuscep- 
tibility ;  then,  even  in  such  case,  can  the  supposition  be  justified  that  these  insuscep- 
tible children  maybe  so  dosed  with  the  poison,  that  habituation  to  it,  without  causing 
any  disturbance,  protects  them  forever  afterwards;  not  only  on  arrival  at  the  suscep- 
tible age,  but  also  on  return  to  an  infected  locality  after  many  years  cessation  of  the 
use  of  the  poison,  the  result  of  prolonged  residence  in  some  distant  non-infected  local- 
ity? Excluding  yellow  fever,  no  such  wonderful  results  have  ever  been  claimed  for 
any  other  poison  whatever.  No  medicinal  poison,  no  disease-poison  acts  in  this  wise, 
as  far  as  now  known  to  science.  This  view  is  not  only  repugnant  to  the  knowledge 
possessed  of  all  other  poisons,  but  it  is  repugnant  to  the  teachings  of  physiology.  The 
healthy  body  manifests  a  constant  tendency  to  return,  after  subjection  to  abnormal 
conditions,  to  its  usual  normal  state.  Even  the  reformed  opium  eater,  habituated  to 
enormous  doses,  cannot,  after  their  long  discontinuance,  venture  to  resume  the  poison- 
ous dose  once  comparatively  harmless. 

*  The  physiologist  mast  hesitate  to  admit  that  ill  health,  however  produced,  can  serve  as  a  protec- 
tion from  any  disease.    It  is  regretted  that  time  and  opportunity  have  been  lacking  to  enable  me  to 
collect  all  the  alleged  facts  respecting  the  protection  from  certain  special  diseases  given  by  certain  dit> 
"  conditions  or  the  body.    Such  a  research  might  have  thrown  some  light  on  the  present  subject. 
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There  are  many  indisputable  instances  of  persons  residing  in  annually  infected  local- 
ities f«r  more  than  five  years,  some  for  oven  more  than  thirty  years,  and  dying  with 
yellow  fever,  even  after  such  prolonged  exposure.  These  cases,  whatever  else  they 
imy  prove,  certainly  fail  to  prove  that  immunity  is  easily  to  be  procured  by  habitua- 
tion to  the  poison. 

In  the  face  of  these  weighty  objections,  there  are  many  physicians,  always  most 
gjninemus  and  positive  where  yellow  fever  most  prevails,  who  would  have  us  waive 
-rfu-se  aside,  rather  than  l>clievo  that  they  are  in  error  in  respect  to  that  difticult  mat- 
-t*T.  the  diagnosis,  especially  of  the  inildcr  attacks,  of  yellow  fever.    A  matter  so  diffi- 
cult, that  sura*  v  even  of  the  most  serious  cases,  notoriously  give  rise,  during  every 
invtbion  of  the  disease,  to  differences  of  opinion  l>etwcen  physicians  of  the  greatest 
experience  and  attainments.     It  is  certainly  far  easier  to  credit  fallibility  in  diag- 
nosis and  observation,  than  to  credit  that  the  poison  of  yellow  fever  has  a  mode  of 
action  entirely  unlike  the  action  of  every  other  known  poison ;  for  man's  pronenuss  to 
«n  is  as  remarkable  as  is  the  uniformity  of  nature's  action. 

VI. — IMMUNITY  GAINKD  BY   ONE  ATTACK. 

The  only  known  mode  of  acquiring  immunity  from  every  other  non-recurring  dis- 
rtrfisto  have  one  attack;  ami,  so  far  as  yellow  fever  is  concerned,  while  various 
mode*  are  claimed,  this  remains  the  only  one  so  certain  that  no  one  whatever  dis- 
pntet  it. 

Mindful  of  the  varying  susceptibility  of  races,  as  also  of  individuals  and  classes  ot 
the  nine  rac<»,  no  one  will  be  disposed  to  deny  that  there  are  causes,  such  as  have 
Wd  referred  to,  and  other  than  nn  attack  of  the  disease,  which  tend  to  so  all'ect  the 
mnMitQcnta  of  man's  body  that  its  susceptibility  to  the  poison  is  diminished.  None 
uV  It**,  facts  will  now  lie  presented  in  proof  that  immunity  from  yellow  fever  is  ac- 
qniredhy  a  large  majority  of  the  natives  of  infected  places  in  the  same  manner  it  is 
ari|nired  by  iinaccli mated  immigrants,  and  in  the  very  same  manner  that  immunity 
from  every  other  non-recurring  disease  is  acquired.  Nature  often  contradicts  herself 
in  appearance,  but  never  in  reality.  Although  I,  in  1870,  solicited  professional  atten- 
tion in  this  same  class  of  facts,  yet  they  are  now  presented,  for  the  iirst  time,  in  a  form 
m»  extensive  and  decisive  that  their  all  important  significance  cannot  be  doubted. 
Fortunately  the.se  facts  are  so  patent  that  they  appeal  to  the  common  sense,  even  of 
the  unprofessional ;  and  they  are  independent  of  diagnostic  subtleties,  such  as,  whe- 
ther every  cas«»  of  vellow  fever  must  be  characterized  by  a  special  pulse  and  heat  curve, 
or  by  sonic  albuminuria,  or  by  so  much  blood  and  so  little  bile  in  the  vomit,  or  by  a 
tperial  hue,  or  by  a  diagnostic  facies,  it  id  omnr  ijenu*. 

These  facts  will  l>e  found  in  the  appended  statistical  tables  Nos.  13,  14 ;  tabic  No.  13 
eonsifts  exclusively  of  official  data  of  population  from  the  United  States  census,  and 
of  deaths  from  the  board  of  health  in  New  Orleans;  table  No.  14  consists  of  results 
obtained  by  calculations  based  on  the  original  data  in  table  No.  13 — calculations 
designed  to  facilitate  the  interpret  at  ion  of  these  original  data.  These  tables  present 
the  facts  pertinent  to  onr  subject,  as  they  have  occurred  in  New  Orleans  since  16ot»; 
that  is  as  far  back  as  authentic  records  can  now  be  procured.  This  period  includes 
three  of  the  most  disastrous  epidemics — lfc58,  lrJ07,  1*78 — which  have  ever  desolated 
Kew  Orleans,  and  the  tables  present  the  results  of  these  epidemics  in  contrast  with 
the  son -epidemic  years  which  immediately  preceded  and  succeeded  each  of  the  three 
epidemic  years.  It  will  aid  a  thorough  interpretation  of  the  facts  to  state  that  New 
Orleans  suffered  disastrous  epidemics  during  the  three  consecutive  years  of  1H53,  KA,  '55 ; 
that  in  1870  there  were  687  deaths  by  yellow  fever,  and  226*  in  1*73;  that  these  years 
teach,  less  strikingly,  of  course,  the  very  same  lessons  taught  by  the  violently  epi- 
demic years;  and  that,  until  1856,  the  great  majority  of  the  medical  profession  of  New 
Orleans  taught  with  as  much  vehemence  as  some  few  of  them  still  do,  and  as  nearly 
all  the  physician  *  of  Havana  and  Cuba  now  teach,  that  tin;  native  born  creole  chil- 
dren and  adults  enjoyed  absolute  immunit  v  from  yellow  fever.  Hence  it  is  not  doubted 
that  rimiliar  statistics  for  Havana  and  all  cities  infected  by  yellow  fever,  will,  if  ever 
obtained,  teach  the  same  lessons  taught  by  the  statistics  of  New  Orleans  now  pre- 
sented.   What  are  the  lessons  thus  taught  T  * 

First.  Comparing  every  epidemic  year  with  the  non-epidemic  year  which  both  pre- 
ceded and  succeeded  it,  there  will  be  found  invariably  an  enormous  excess  during 
every  epidemic  year,  in  the  deaths  of  children  under  ten  years  of  age.  It  will  farther 
he  fonnd  that  this  notable  excess  in  the  annual  deaths  invariably  occurred  during  the 
very  months  when  yellow  fever  devastated  the  city.  What  killed  these  children  f 
If  vellow  fever  did  not  destroy  them,  then  there  must  bo  some  one  or  more  disease- 

Souons,  which  are  invariably  associated  with  the  yellow  fever  poison,  and  which 
are  the  astounding  peculiarity  that,  at  the  very  time  when  the  latter  is  destroying 
the  adults,  the  former  is  slaughtering  the  children.  There  is  no  escape  from  the  con- 
clusion that  either  the  children  of  New  Orleans  are  very  susceptible  to  yellow  fever, 
or  that  some  other  children's  disease-poison  always  accompanies  the  poison  of  yellow 
fever— an  alternative  opposed  to  a  prevalent  opinion  that,  during  epidemics,  the  accli- 
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mated  generally  enjoy  better  health.  Those  who  deny  the  former,  deserve  no  consid- 
eration until  they  have  explained  the  latter  alternative.  In  illustration  of  other  epi- 
demic years,  consider  the  significance  of  the  following  indisputable  facts  from  too 
cemeteries  of  New  Orleans,  as  to  our  last  great  epidemic.  Of  children  under  ten  yean 
of  age,  the  average  number  of  deaths  for  the  two  non-epidemic  years,  1877, 1879,  was 
2,024,  out  in  1878  the  number  was  3,930,  or  nearly  double,  being  1,906  more  than  the 
average  of  the  non-epidemic  years.  Searching  for  the  period  of  the  year  when  this 
excess  occurred,  it  will  be  found  that  more  than  1,906,  even  2,0*23,  died  during  the  three 
epidemic  months,  than  did  die  during  these  same  months  in  1877  and  1879.  Once  more, 
what  killed  this  excess  of  2,023  children  f  Let  it  be  noted  that  the  statistics  state 
that  1,482  of  them,  and  only  1,482,  died  of  yellow  fever;  and  among  other  things,  indi- 
cate decisively  the  comparative  insusceptibility  of  colored  children. 

Second.  The  tables  prove  that  invariably  during  every  epidemic  year,  and  during 
the  very  months  of  said  year  when  the  epidemic  prevailed,  tnere  was  always  an  enor- 
mous increase  in  the  certified  deaths  by  certain  fevers,  especially  by  "  bilious,"  "  con- 
gestive," " pernicious,"  '•  malignant"  fever  (four  types  of  malarial  fever),  and  by 
"typhoid"  and  "typhus"  fever.  In  this  matter,  let  it  be  observed  that  the  statis- 
tics turn  aside  from  the  simple  and  reliable  tally  of  the  sexton,  and  become  dependent 
on  the  diagnostic  skill  and  theories  of  the  doctor.  Were  he  as  reliable  as  the  sexton, 
no  alternative  would  be  left  to  the  belief  that  the  poisons  of  swamp,  of  typhoid,  and 
of  typhus  fever  invariably  accompany  the  poison  of  yellow  fever,  always  increasing 
and  decreasing  pari  passu  with  this.  The  doctors  of  Havana  and  of  Matanzas — and 
probably  everywhere  else  in  Cuba — unite,  as  shown  by  their  mortality  statistics,  in 
teaching  this  very  same  lesson  taught  by  the  doctors  of  New  Orleans.  Since  these 
doctors  have  been  so  unconscious  of  their  own  curious  teaching  that  they  have  even 
failed  to  call  attention  to  it,  and  since  it  imposes  a  great  strain  on  professional  credu- 
lity, science  must  incredulously  await  prooia  much  stronger  than  those  dependent  on 
disputable  diagnoses^  before  crediting  that  either  malarial,  typhoid,  typhus,  or  any 
other  disease-poison  invariably  accompanies  yellow  fever,  always  increasing  and  de- 
creasing with  it. 

Thira.  This  same  class  of  facts,  derived  from  a  comparison  between  the  certified 
deaths  by  yellow  fever,  and  by  all  other  fevers  which  can  be  mistaken  for  it  and  for 
convenience  are  designated  "  malarial  fevers,"  teaches  another  important  lesson.  The 
many  physicians  now  in  New  Orleans,  who  no  longer  credit  the  alleged  immunity  of 
creoie  children  from  yellow  fever,  have  long  contended  that  most  of  the  deaths  by 
the  so-called  malarial  fevers  during  epidemics  of  yellow  fever  were  really  due  to  this 
disease ;  but,  even  if  this  probable  supposition  be  accepted  as  the  truth,  and  all  these 
deaths  be  added  to  those  of  yellow  fever,  this  sum  fails  to  equal  the  excess  of  deatha 
which  invariably  occurs  during  epidemic  years.  Hence,  if  this  excess  be  due  to  yel- 
low fever,  there  must  still  be  other  diseases  with  which  yellow  fever  is  repeatedly 
confounded ;  probably  such  diseases  as  are  certified  to  have  caused  death  by  "  convul- 
sions," "  cerebral  congestion,"  "  teething,"  &c.  This  strong  probability  still  further 
confirms  the  unreliability  of  the  diagnoses  of  yellow  fever. 

Fourth.  Accepting  the  conclusion  that  the  excess  of  deaths  which  did  occur  during 
the  prevalence  of  every  epidemic  was  due  to  yellow  fever^then  it  is  in  our  power  to 
estimate  the  comparative  susceptibility  at  different  ages.  This  has  been  done  in  Table 
No.  14,  and  for  the  first  time,  so  far  as  known  to  me,  in  the  literature  of  yellow  fever, 
trustworthy  data  are  presented  of  the  ratio  of  deaths  at  different  ages  to  the  popula- 
tion corresponding  to  those  ages.  Examining  the  last  two  columns  of  Table  No.  14, 
which  columns  compare  the  last  epidemic  of  1878  with  the  non-epidemic  years 
1877  and  1879,  and  illustrate  like  facts  concerning  the  epidemics  of  1858  and 
1867,  it  will  be  found  that  there  was  an  increased  mortality  in  children  under  one 
year,  but  that  this  increase  was  comparatively  slight :  that  this  increase  was  much 
greater  in  children  from  one  to  two  years  old ;  that  this  increase  was  enormous  in 
children  from  two  to  five  years  old,  so  that  there  were  95.9  deaths  in*  every  1,000  of 
these  in  1878,  in  place  of  21.1  deaths  in  every  1,000  in  the  non-epidemic  years,  1877 
and  1879 ;  and  that  this  more  than  quadruple  increase  is  not  equaled  at  any  other 
ages.  While  facts  of  this  class  as  to  other  epidemics  are  similar,  they  are  by  no  means 
identical.  To  comprehend  these  variations,  it  is  indispensable  to  bear  in  mind  the 
variations  in  the  circumstances  of  the  population,  otherwise  the  student  will  be  led 
astray.  Take  the  epidemic  of  1858  as  an  illustration.  When  it  is  known  that  the 
population  of  New  Orleans  had  been  subjected,  so  shortly  before,  to  the  three  violept 
epidemics  of  1853,  '54,  '55,  and  that,  during  this  prosperous  period  of  the  city's  history, 
unacclimated  immigrants,  chiefly  from  fifteen  to  forty  years  old,  flocked  to  it  in  num- 
bers far  greater  than  subsequently,  no  one  will  be  surprised  to  find  that  the  mortality 
in  1858,  compared  with  1878,  was  less  in  those  under  fifteen  years,  and  greater  in  those 
from  fifteen  to  forty  years  of  age. 

Fifth.  Accepting  the  conclusion,  drawn  from  the  cemeteries,  that  the  excess  of 
deaths  during  an  epidemic  are  due  to  the  disease  causing  the  epidemic,  and  again, 
taking  the  1878  epidemic  as  an  illustration,  we  are  forced  to  admit  that  somewhere 
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between  1,40G  and  2,023  children  under  ten  years  of  ago  must  have  been  killed  by 
yellow  fever ;  and,  therefore,  that  a  very  much  larger  number  recovered  from  the  dis- 
ease, thereby  gaining  that  absolute  immunity  which  it  is  claimed  is  the  birth-right 
of  rreole  children  independent  of  any  such  process.  What  number  of  the  Creole  chil- 
dren of  New  Orleans  gained  their  immunity  from  yellow  fever  in  1878,  becoming 
''acclimated7'  by  an  attack  of  yellow  fever Y  Of  course  this  question  can  only  be 
answered  by  vague  approximations  for  failure  to  report  cases  and  diagnostic  diffi- 
culties deprive  us  of  the  most  important  factors  in  the  problem.  None,  the  less,  there 
arc  some  tacts  which  throw  a  little  light  on  the  difficulty.  Iu  ln78.  the' children  under 
ten  years  of  age  numbered  about  50,000;  of  these,  probably  more  than  10,000  fled  from 
the  city ;  more  than  10,000  were  under  two  years  oi  age,  at  which  age  so  few  died  that 
tre  are  justified  in  presuming  them  to  be  little  susceptible  to  the  disease,  or  at  least  to 
fatal  attacks,  and  some  had,  no  doubt,  gained  immunity  from  1867  to  1878,  especially 
in  1870  and  1873,  by  an  attack  of  yellow  fever.  Probably  then,  there  were  in  New 
Orleans  in  1878  less  than  30,000  susceptible  children  exposed.  If  2,000  of  these  died, 
then  there  could  not  have  been  less  than  0,000  who  recovered,  even  if  we  suppose  chil- 
dren liable  to  as  violent  and  as  readily  diagnosed  attacks  of  yellow  fever  as  are  adults. 
Bat  no  one  claims  this ;  on  the  contrary,  all  who  believe  that  Creole  children  do  not 
enjoy  immunity  from  yellow  fever,  contend  that  these,  especially  the  youngest,  are, 
like 'the  negro,  less  susceptible,  and  therefore  liable  to  protective  attacks  which  aro 
often  too  mild  to  justify  an  absolute  diagnosis.  In  this  view  of  the  case,  it  would  be 
reasonable  to  increase  many  times  the  previously  assumed  6,000,  in  order  to  fairly 
represent  the  probable  number  of  the  children  in  New  Orleans,  who  gained  immunity 
fruin  yellow  fever  in  1878  by  undergoing  an  attack  of  the  disease. 

Finally,  mild,  benign,  aborted  or  bastard  yellow  fever  deserves  a  brief  consideration 
in  this  connection.    That  there  is  such  a  type  of  the  disease  is  as  certain  as  aro  dis- 
crete variola,  varioloid,  scarlatinous  sore  throat,  choleraic  diarrhoea,  extremely  mild 
ryphoid  fever,  &c,  so  certain  that  wherever  yellow  fever  prevails,  there  always  have 
town  and  are  wtill  physicians  of  noted  skill  testifying  to  the  prevalence  of  this  form  of 
the  disease.    In  lef78,  Fcraud  wrote  tho  ablest  and  the  only  extensive  treatise  yet 
written  on  this  form,  as  it  exists  in  Martinique.    Ho  concludes,  with  hesitation,  to 
adopt  the  term  more  commonly  employed  to  designate  it  among  French  Creoles ;  but, 
while  thus  designating  it  "  bilious  inflammatory  lever,"  he  assures  us  that  it  is  the  very 
same  disease  known  by  not  less  than  twenty-one  other  names ;  among  these  are  those 
I  have  used  above,  and  also  "acclimating  fever,"  which  he  wisely  suggests  ought 
rather  to  be  called  tho  "  fever  of  immunity."    With  Dntroulau,  Cornilliac,  Blair,  and 
hundreds  of  others,  he  teaches  that  this  disease  is  due  to  the  poison  of  yellow  lever, 
that  creole  children  are  very  liable  to  it,  as  arc  also  unacclimatcd  immigrants,  that 
iu  multiplicity  of  names  indicates  the  difficulty  of  diagnosing  it,  and  that  its  attacks  fre- 
quently fail  to  confer  immunity.    Siuco  it  is  so  difficult  to  diagnose,  tho  suspicion  is 
justifiable  that  failures  to  confer  immunity  are  proofs  of  diagnostic  errore.    But,  dis- 

thoview  held 
•ellow  fever, 
absolute  that  it 
can  be  relied  on  always,  and  by  all.    Incomplete  attacks  may  or  may  not  protect,  just 
at  one  vaccination  suffices  for  some,  but  fails  for  others.    This  view  gains  strength 
from  two  other  considerations.    First,  from  tho  recently  reported  experiments  of  Pas- 
tear,  which  demonstrate  that  chicken-cholera  germs  find  in  different  chickens  a  very 
variable  amount  of  the  pabulum  on  which  these  germs  feed  and  multiply,  thus  pro- 
ducing the  disease ;  and  that  weak  inoculations,  varying  in  different  chickens,  from 
one  to  four,  and  causing  attacks  varying  in  intensity  aro  required  to  confer  immunity 
from  the  disease.    Second,  young  children  being  less  susceptible  to  tho  poison  should 
be  leas  sickened  by  it ;  and  while,  on  the  one  hand,  this  milder  attack  may  be  less 
destructive  of  the  pabnlum  which  the  poison  feeds  on ;  on  the  other  hand,  their  grow- 
ing condition  would  be  more  apt  to  reproduce  this  pabulum,  and  thus  renew  their  sus- 
ceptibility.    Without  this  old  hypothesis,  which  Pasteur  experimentally  justifies  by 
having  proved  its  truth  in  chicken-cholera,  it  seems  impossible  to  explain  many  caws 
like  the  following:  The  young  brother  of  Dr.  Montane,  of  Havana,  passed  all  of  his 
childhood  in  that  constantly  infected  city,  then,  after  residing  nine  years  in  France, 
returned  to  Havana  and  died  with  yellow  fever,  so  well  marked  that,  if  I  am  correctly 
informed,  no  one  questioned  the  cause  of  his  death.     Dr.  Heinemann,  of  the  con- 
stantly infected  city  of  Vera  Cruz,  reports  tho  death  in  that  city,  by  well  marked  yel- 
low fever,  of  an  aged  physician,  a  native  of  Vera  Cruz,  and  long  in  charge  of  its 
mi  itarv  hospital,  on  his  return  to  his  old  home  after  a  few  years  residence  in  the  city 
of  Mexico. 

While  such  cases  may  be  thus  explained,  their  great  comparative  rarity  furnishes 
additional  reason  for  the  conviction  that  the  vast  majority  of  creole  children  do  un- 
dergo attacks  due  to  the  poison  of  yellow  fever;  attacks  which,  however  mild,  suffico 
to  protect  fully  as  frequently  as  vaccination,  limited  to  a  single  period  of  infancy,  pro- 
tects from  small-pox.    This  view,  long  maintained  by  many  pliyBicians  in  New  Orleans, 
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In  in  full  accord  with  EYSraud's,  and  apparently  with  the  view  of  all  the  more  recent 
French  medical  authorities  at  Martinique.  But  of  fat  more  weight  axe  the  facta  that 
this  view  la  in  accord  with  the  mortality  statistics;  with  experience  in  all  other  non- 
recurring diseases;  and,  with  the  general  observation  in  all  yellow  fever  places,  that 
when  epidemics  prevail  obscure,  ill-defined  fevers,  which  different  doctors  baptize 
with  a  multiplicity  of  different  names,  accompany  these  epidemics.  It  is  not  doubted 
that  a  careful  and  prolonged  study  with  the  record  of  all  such  cases,  especially  at 
they  occur  in  children,  and  influence  immunity  in  after  life,  won! d  ultimately  convince 
all  the  distinguished  physicians  of  Cuba  that  very  many  of  these  cases,  however  mild 
they  may  be,  are  due  to  the  poison  of  yellow  fever,  and  are  in  very  numerous,  if  not  in 
all,  cases, "  fevers  of  immunity." 

In  the  meantime,  it  is  believed  that  no  one  who  rejects  this  view  will  find  it  possible 
to  explain  the  significance  of  the  indisputable  facts  recorded  in  the  following  Tables  Nob. 
13,  14,  and  to  answer  what  disease  is  it,  if  not  yellow  fever,  which  invariably  increases 
the  mortality  of  children  during  the  very  time  when  yellow  fevor  is  increasing  the 
mortality  of  adults. 

Finally,  the  thorough  study  of  the  class  of  esses  indicated  would  greatly  tend  to 
I  Winn  n  the  uncertainties  which  now  obscure  the  diagnosis  of  yellow  fever. 

Table  No.  13.— Giving  tke  population  and  the  aeatiu  in  Ann  Orleans  by  age*. 

( The  deaths  are  r!  von  not  only  for  the  yellow-fever-epidemlc  yean.  1858, 1867, 18TB,  and  for  the  month* 
of  greatest  prevalence,  but  alto  for  the  non  epidemic  Tear  Immediately  preceding  and  StMstSttsl  each 
of  said  three  epldemlo  years- -thereby  proving  an  invariably  gnat  assess  of  deaths  daring  every  epi- 
demic of  (I)  persons  under  ten  yean  a*  well  as  of  other  Bfss,  and  (2)  of  so-called  ""'"tfl  Sod  other 
fevers.  The  deaths  by  age  and  race  of  those  dying  with  yellow  and  with  malarial  fevers  s»  given 
for  1878  sad  1B7B  only,  ainoe  these  data  wore  furnished  for  the  first  time  by  the  annual  reports  of  said. 
I  ears.  | 
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noteworthy  that  the  Oiat  ill  alwaya  luoraaaed  notably  during  eiery  yellow-fei 
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Table  No.  14 i JtsftaMfes  derived  Jrvm  the  data  in  <*«  preceding  table. 
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CHAPTER   XI. 


The  National  Board  of  Health  baa  now  in  its  possession  the  meteorological  record* 
of  Havana  for  twenty  years,  recorded  in  the  metrical  system,  and  occupying  hun- 
dreds of  printed  pages ;  and  also  the  records  for  one  or  more  years  of  several  other 
place* — in  fact,  of  all  of  the  few  places  in  Cnba  which  have  such  records.  It  is  pos- 
sible that  an  erpert  in  meteorology  might,  by  thorough  study  of  these  records,  and  by 
their  comparison  with  the  statistics  of  yellow  fever,  add  something  to  our  present 
knowledge;  bat  this  is  deemed  highly  improbable  for  the  following  reasons: 

In  the  first  place,  a  profitable  comparison  of  the  data  of  meteorology  and  of  yellow 
fever  would  require  an  accurate  daily  record  of  cases,  as  well  as  of  deaths,  by  the  dis- 
ease. In  the  next  place,  there  are  other  causes  than  those  of  climate  which  greatly 
influence  the  disease,  notably  the  daily  varying  amount  of  unacclimated  persons  ex- 
posed, and  the  varying  quality  as  well  as  quantity  of  local  insanitary  evils,  and  it  is 
indispensable  that  these  and  all  other  disturbing  causes  should  be  appreciable  in  order 
to  Appreciate  duly  the  influence  of  climatic  changes.     Until  public  hygiene  and  it* 
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handmaid,  vital  statistics,  have  made  neater  progress  in  the  favored  habitats  of  yel- 
low fever,  meteorological  research  should  not  be  expected  to  prove  any  more  fruitful 
than  it  has  proved  in  elucidating  the  canses  of  the  as  yet  inexplicable  variations  in 
the  prevalence  of  disease — variations  which  occur  equally  and  as  inexplicably  in  the 
propagation  of  many  vegetables  and  animals.  Great  labor  and  expense  have  been  in- 
curred in  the  effort  to  throw  new  light  on  the  etiology  of  yellow  fever  by  meteorologi- 
cal researches,  which,  however,  have  proved  to  be  in  large  measure  sterile,  and  at 
times  even  worse,  since  they  have  promoted  many  hasty  conclusions  and  false  infer- 
ences. None  the  less,  some  facts  in  reference  to  a  subject  which  all  concede  has  an 
important  connection  with  yellow  fever,  seem  to  be  imperatively  called  for  in  any 
consideration  of  the  causes  of  the  varying  prevalence  of  yellow  fever.  Though  no 
new  facts  can  be  given,  some  errors  may  be  corrected. 

TEMPERATURE. 

This  is  oonceded  to  be  the  climatic  element  of  greatest  importance,  and  the  "annual 
mean"  to  be  the  chief  factor.  Throughout  the  West  Indies  the  mean  annual  tem- 
perature, near  the  sea,  is  from  78°  to  80°,  the  mean  daily  range  is  only  about  6°,  and 
the  extreme  annual  range  does  not  usually  exceed  20°.  At  Havana  the  mean  annual 
temperature  varies  in  different  years  from  77°  to  79° ;  the  mean  temperature  of  the 
hottest  months,  July  and  August,  varies  from  82°  to  85° ;  and  of  the  coldest  months, 
December  and  January,  from  70°  to  76°.  The  minimum  temperature  is  very  rarely  as 
low  as  50°,  and  the  maximum  as  rarely  exceeds  100° ;  in  fact,  the  thermometer,  in  the 
shade,  seldom  rises  above  94°.  There  are  no  records  nor  any  tradition  of  frost  hav- 
ing ever  occurred  except  on  December  24  and  25,  1856.  It  is  alleged  that  even  in  the 
sparsely  inhabited  mountains  in  the  east  of  Cuba,  where  the  Tarquino  peak  reaches 
an  altitude  of  about  8,000  feet,  frost  rarely  occurs,  and  snow  never. 

The  influence  of  temperature  on  yellow  fever  is  so  decisive  and  well  known  that 
this  influence  is  often  exaggerated,  and  important  facts  concerning  it  are  overlooked. 
The  disease  certainly  does  not  select  the  hottest  summers,  and  records  like  the  follow- 
ing are  numerous:  Martinique  escaped  yellow  fever  in  1831-'33,  when  the  heat  was 
much  greater  than  in  1838^39,  when  the  disease  prevailed  severely.  Farther,  though 
frost  does  not  occur,  yet  as  a  general  rule  yellow  fever  in  Havana  declines  in  a  marked 
manner  by  September,  when  the  weather  is  still  very  warm :  and  the  disease,  though 
persisting,  continues  to  decline,  in  spite  of  the  fact  that  in  September  the  number  of 
the  unacclimated  arriving  in  Havana  begins  to  increase ;  for  it  is  certain  that  the 
number  of  passengers  arriving  from  abroad  begins  to  increase  generally  in  September, 
always  in  October,  and  is  always  much  greater  during  each  of  the  seven  months,  Oc- 
tober to  April,  than  during  any  of  the  hve  months,  May  to  September.  (See  Tables 
Nos.  27  and  28. )  Hence  the  disease  does  not  decline  because  of  frost,  nor,  as  a  rule, 
because  of  a  lack  of  unacclimated  material  in  September  and  October. 

But  in  Cuba  and  throughout  the  tropics  there  have  been  frequent  exceptions  to  the 
rule.  The  disease  has  continued  throughout  the  winter,  and  repeatedly  there  has 
occurred  the  usual  marked  decline  in  August,  September,  or  October,  followed  by  a 
recrudescence  and  severe  prevalence  of  yellow  fever  during  the  coldest  months.  Five 
such  winter  epidemics,  from  October  to  February,  occurred  in  St.  Thomas  from  1795 
to  1833.  They  have  repeatedly  occurred  at  Vera  Cruz  and  at  Martinique.  One  oc- 
curred in  British  Guiana  during  the  winter  of  1852-,53;  another  at  Santa  Cruz  de  Ten- 
eriffe,  Canary  Islands,  which  began  October  6,  1862,  and  ended  in  February,  1863 ; 
and  there  have  been  numerous  winter  epidemics  in  Cuba.  These  last  have  been  care- 
fully studied,  as  reported  in  the  monthly  statistics  of  the  military  hospitals  since  1850, 
and  of  the  Cuban  superior  board  of  health  since  1855.  The  attending  circumstances 
are  not  sufficiently  well  known  to  justify  the  accurate  and  valuable  conclusions  which 
should  be  deducible  from  such  a  study.  None  the  less,  these  reports,  taken  in  con- 
nection with  such  facts  as  are  known,  seem  to  prove  three  things :  First,  while  a  win- 
ter epidemic  has  been  prevailing  in  Havana,  the  disease  has  often  declined  as  usual 
at  other  infected  places  in  Cuba,  and  vice  versa ;  a  result  inexplicable  by  a  difference 
in  climatic  conditions.  Second,  a  large  majority  of  these  winter  epidemics  have  been 
associated  with  a  notable  increase  in  the  number  of  presumably  unacclimated  immi- 

f  rants,  certainly  in  the  number  of  passengers  arrived,  and  of  patients  admitted  to 
ospital.  Third,  these  winter  epidemics  have,  however,  occasionally  occurred  when 
there  has  apparently  been  no  such  increase,  in  fact  even  when  a  decrease  in  the  usu- 
ally large  number  of  the  acclimated  seems  to  have  occurred. 

These  results  can  only  be  explained  by  the  conclusion  that  there  are  unknown  local, 
perhaps  in  part  climatic,  conditions  whioh  are  occasionally,  even  in  tropical  winters, 
favorable  to  the  propagation  of  yellow  fever ;  that  if,  during  such  favorable  periods, 
the  unacclimated  material  be  increased,  there  will  follow,  of  course,  an  increase  of  the 
disease ;  but  that,  on  the  other  hand,  however  numerous  the  unacclimated  may  be, 
there  will  be  no  increase  of  the  disease  except  during  those  rare  seasons  when  the 
unknown  local  conditions  are  favorable.    As  is  well  known,  neither  meteorological 
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r ■»■  .irehes  nor  sanitary  inspections  have  yet  detected  any  exceptional  climatic  or  insani- 
m:y  conditions  corresponding  with  exceptional  epidemic  periods,  whether  occurring  in 
v;Mi-r  ui  summer. 

i'mvdiug  conclusions  prove  thai  the  propagation  of  the  poison  of  yellow  fever  is  sub- 
JM-«l  in  Cuba,  as  everywhere  else,  to  unknown  local  conditions,  uud  are  at  variance 
with  a  common  belief  that  the  only  thing  necessary  to  bring  about  an  epidemic  in  the 
\Vf.*t  Indies  is  a  large,  importation  of  unacclimatcd  persons      There  are  many  facts, 
Irsides  thi»se  stated,  to  prove  thai  al: hough  this  is  an  all-important,  and  the  most  fre- 
qtirui  condition,  yer  that  it  is  not-  the  o:il>  one  necessary.     In  1720 an  Fnglish  military 
r-.^fluimi  against  Porro  Bello,  Darieii,  was  ravaged  by  yellow  fever,  wiiile  a  similar 
Oittiliiiou  iu  17W  escaped.     In  17*11,  an  Knglndi  expedition  against  New  Carthagcna, 
I'm  i'd  Slates  of  Colombia,  suffered  severely  with  yeiluw  fever,  but  a  liko  expedition 
vi  l-V*  t-«eap«-d.      In  17i.fcJ.  an  Knglish  expedition  against  Martinique,  also  against 
Havana.  was  ravaged,  but  a  similar  expedition  against  Martinique  in  lfcUi>  escaped.  In 
l^.l-'«»."i%  flit*  French  ex(>edition  against  Mexieo  MitTered  there  severely,  yet  from  the 
middle  of  July  to  October,  1r*t>2,  no  less  than  *2:i,447  French  soldiers,  m  route  to  Mexico, 
hi U til  .it  Martinique,  some  as  many  as  teii  days,  and  others  longer,  without  sutl'ering 
ui  all  Willi  yellow  fever,  though  subjected  to  insanitary  conditions  apparently  most 
favorable.  io  the  disease :  uud  the  Mime  thing  repeated  in  suliscqueiit  years  was  followed 
bynVftame  favorable  result.    Iu  1HoJ-\k»,  New  Orleans  was  oeeiipicd  by  numerous  nuac- 
i-limatetl  Federal  soldiers,  but  no  epidemic  occurred.     In  1^H>,  Havana  and  Cuba  suf- 
fered remarkably  little  with  yellow  fever,  so  little  that  the  Cuban  superior  board  of 
health  reported  only  lf>0  deaths  for  the  entire  islaud,  yet  official  documents  report  an 
army,  a  navy,  and  a  list  of  passengers  arrived  as  numerous  as  iu  lHt»5  and  l^tw,  when 
the  disease  prevailed  severely.     These  few,  among  many  similar  facts,  sullice  to  prove 
that  wherever  yellow  fever  habitually  prevails,  the  crop  of  the  poison,  though  this  be 
( mainly  present,  may  be  poor,  notwithstanding  that  the  climatic  conditions,  the  insan- 
itary evils,  and  the  quantity  of  unacclimatcd  material  have  all  remained  apparently 
unchanged. 

Finally,  as  to  temperature,  the  following  facts  prove  that  those  exaggerate  its  intlu- 
emr  who  attribute  the  m»nal  decline  of  the  disease  iu  Cuba,  in  the  fall,  solely  to  the 
diminished  heat.     Since,  occasionally,  severe  outbreaks  occur  even  in  December  ami 
January,  the  coolest  mouths;  and  since  there,  is  usually  a  marked  decline  in  the  dis- 
ease aliout  September,  at  the  time  when  the  number  of  passengers  arriving  from  abroad 
i in  re.ises  (we  Tables  ~*7,  2-S),  it  cannot  be.  claimed  that  this  usual  decline  is  due  either 
to  reduced  Temperature  alone  or  to  exhaustion  of  theuuacclimated  material.     Iu  New 
Orleans,   as  also  farther  north,  yellow   fever  has  repeatedly  prevailed   with  great 
M'verily  iu  Ocloln-r.  which  has  a  mean  temperature  as  high  as  the  winter  months  o( 
<  ii ha.  "  Even  in  Philadelphia  the  epidemic  of  17iKJ  reached  its  maximum  in  October, 
v  hen  tin-  mean  temperature  of  the  month  was  only  (W.O-  F..  with  a  morning  tempera- 
ture of 44-.     Dr.  Archibald  Smith  reports  I  hat  in  the  epidemic.  I^.kJ-'^),  in  the  Peruvian 
Amies,  the  disease  prevailed  severely  at  Cerro  Pasco,  14,000  feet  above  the  sea,  and  at 
a  Mason  when  the  wean  temperature  is  only  44  J  F.      Ever,  if  credence  be  refused  the 
hi*t  extraordinary  report,  other  facts  abundantly  snftiee  to  prove  that  the  mean  tcm- 
iN-rafure.  ut  Havaua,  at  the  period  when  yellow  fever  usually  declines,  is  not  incompati- 
b  e  with  the  growth  of  the  poison. 


KAIXKALL  AND  HtTMIDITV. 

years, 
was  li:S;  the  minimum 


Puring  the  sixteen  years,  lHr>9-'74,  the  average  number  of  rainy  days  at  Havana 

i*  number,  117  days,  occurred  in  1809,  and  the  maximum  number, 


but,  us  is  seen,  the  usual  belief  that  the  annual  rainfall  is  excessive  is  erroneous.    The 


extremely  rapid. 

There  is  little  reason  to  believe  that  in  any  tropical  climate,  where  there  is  abundance 


edly  occurred  when  the  humidity  of  the  infected  place  was  even  less  than  usual. 
I  hit  rouleau  reports  as  to  Martinique,  "often,  after  and  during  the  dryest  season, 
yellow  fever  has  committed  its  greatest  ravages,"  uud  Corn i Iliac  details  a  list  of  epi- 
demics which  occurred  during  prolonged  droughts.  A  severe,  epidemic  occurred  in 
New  Orleans  in  1*11,  recorded  to  have  been  an  unusually  dry  year.  La  Roche  (pp. 
130-1G9,  v.  2)  and  others  cite  numerous  similar  instances. 
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WIND8. 

No  connection  has  ever  been  established,  though  often  attempted,  between  the  prev- 
alence of  yellow  fever  and  the  prevalence  of  the  wind  from  any  special  quarter. 
While  there  is  evidence  that  storms  or  hurricanes  exercise  an  unfavorable  influence 
on  those  dangerously  sick,  there  is  evidence  fully  as  convincing  that  snoh  winds  tend 
to  dilute  or  drive  away  the  poison,  to  diminish  its  activity,  and  thereby  to  reduce  the 
number  of  cases  attacked. 

PRESSURE  OF  THE  AIR. 

Humboldt  states  that  the  range  of  the  barometer  is  very  slight,  within  half  an  inch. 
The  average  mean  at  Havana  is  29.9  inches,  and  the  mean  of  different  seasons  ranges 
from  29.6  to  30.03.  The  minimum  may  be  as  low  as  29.4,  and  the  maximum  as  high  as 
30.3,  excluding  hurricanes,  of  course.  During  the  frightful  hurricane  of  October  5, 
1844,  the  greatest  descent  observed  was  28.27  inches.  The  barometer  has  thrown  no 
light  as  yet  upon  on  the  etiology  of  yellow  fever.  The  disease  is  arrested  at  certain 
altitudes,  but  this  is,  no  doubt,  due  to  their  low  temperature,  to  their  better  ex- 
posure to  winds,  and  to  their  inaccessibility  and  sparse  population,  rather  than  to 
diminished  aerial  pressure. 

ELECTRICITY. 

Repeatedly,  as  in  New  Orleans  and  the  Southern  States  in  1878,  violent  epidemics 
have  been  attributed  to  the  absence  or  infrequency  of  electrical  storms,  and  to  a  dimi- 
nution of  the  quantity  of  electricity  in  the  air;  probably  even  oftener  the  reverse  has 
been  maintained,  for,  at  Vera  Cruz,  Martinique,  and  elsewhere,  violent  epidemics  have 
been  repeatedly  associated  with  an  unusual  frequency  of  electrical  storms. 

MAGNETISM. 

For  a  series  of  years  the  observatory  of  the  College  of  Belen,  in  Havana,  recorded 
the  variations  of  terrestrial  magnetism.  In  1868,  Dr.  Poggio,  medical  director  of  the 
military  hospital,  Havana,  made  a  careful  comparison,  day  by  day,  of  the  variations 
in  both  yellow  fever  and  terrestrial  magnetism.  "  The  result  of  a  very  careful  investi- 
gation was  total  disappointment." 

OZONE. 

In  the  severe  epidemic,  from  October,  1862,  to  February,  1863,  at  Santa  Cruz,  in  the 
Canary  Islands,  ozonometrical  observations  were  made,  which  appeared  to  prove  an 
increase  of  ozone  as  the  epidemio  declined.  Dr.  Fuzier,  chief  of  the  French  military 
hospital  at  Vera  Cruz,  1861-1865,  testifies  to  having  "  proved  the  feeble  quantity  of 
ozone  in  places  which  yellow  fever  prefers."  Cornillac  reports  that  insufficient  ob- 
servations at  Basse  Terre,  Guadeloupe,  in  1868.  gave  no  conclusive  results.  Griffon 
du  Bellay,  reporting  the  epidemio  of  1869  at  Guadeloupe,  states:  "The  ozonoscopio 
paper  appeared  to  indicate,  by  its  slight  coloration,  the  absence,  or  at  least  the  dimi- 
nution, of  ozone  in  the  air.  Careful  scrutiny  of  the  various  shades  of  color  seemed  to 
mark  out  the  moments  of  arrest  and  of  recrudescence  of  the  epidemic.  But.  unfortu- 
nately, subsequent  observations  did  not  confirm  the  earlier  ones,  and  the  only  convic- 
tion left  was  that  the  ozonoscopio  paper  had  simply  followed  in  its  changes  the  hygro- 
metrio  condition  of  the  air,  a  condition  which  has  very  obscure  relations  with  public 
health.  The  ozonoscopio  paper  remained  uncolored  when  the  weather  was  dry,  hot, 
and  calm,  and,  on  the  contrary,  became  more  or  less  colored  when  the  weather  was 
rainy,  or  the  air  was  moist,  or  much  agitated."  No  records  of  any  observations  other 
than  the  above  have  been  found.  These  leave  the  conviotiou  that  the  tests  for  ozone 
must  be  improved,  and  observations  be  often  repeated,  before  any  conclusions  will  be 
justifiable.    Certainly  nothing  thus  far  has  been  proved. 

ALKALINITY  OF  THE  AIR. 

Dr.  Carlos  Finlay,  a  chemist  and  distinguished  physician  of  Havana,  claims  that  he 
has  detected  a  marked  correspondence  between  the  varying  prevalence  of  yellow  fever 
and  the  varying  degrees  of  alkalinity  in  the  air  at  Havana  and  several  adjacent  places. 
Dr.  Finlay  says  "practical  deductions  would  evidently  be  premature  in  the  present 
state  of  the  inquiry,  yet  it  is  believed  that  enough  has  been  proved  to  induce  a  sys- 
tematic investigation  to  be  instituted,  in  order  to  compare  the  alkalinity  of  various 
localities  at  different  seasons  of  the  year,  with  regard  to  the  influence  of  aerial  alka- 
linity on  the  development  of  yellow  fever." 

All  the  facts  whicn  precede  tend  to  show  that  science  has  thus  far  failed  to  prove 
the  essential  connection  with  yellow  fever  of  any  one  meteorological  factor,  except 
heat ;  and  that  our  knowledge,  even  as  to  this,  is  very  indefinite  respecting  its  requisite 
degree  and  duration.  For  reasons  already  stated,  science  is  not  likely,  for  many  years 
to  come,  to  be  placed  in  fit  condition  to  prove  whether  some  peculiar  combination,  or 
wme  special  recurrence  of  climatic  conditions,  may  not  be  necessary  for  the  growth  of 
the  poison. 


■^> 
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CHAPTER   XII. 

GEOLOGY  AND  PHYSICAL  GEOGRAPHY  OF  CUBA  IN  CONNECTION  WITH 

THE  PREVALENCE  OF  YELLOW  FEVER. 

Inasmuch  as  some  have  attributed  to  local  geological  peculiarities  the  habitual  prev- 
alence or  absence  of  yellow  fever,  this  subject  deserves  some  little  consideration, 
especially  in  reference  to  the  character  of  the  soil  and  to  altitude.    Although  Hum- 
boldt's work  is  old,  yet  it  is  still  the  best  authority  on  this  subject,  and  from  it  are 
derived  most  of  the  following  facts  in  respect  to  Cuba.    There  ore  two  kinds  of  soil, 
and  these  are  often  intermixed  like  the  squares  of  a  chew-board,  the  black  or  brown 
soil,  which  is  argillaceous,  highly  charged  with  sooty  exhalations,  and  full  of  moisture, 
sod  the  red  earth,  which  is  more  silicious.  and  contains  oxide  of  iron.    The  island  isf 
in  great  part,  composed  of  limestone  rock ;  coral  rocks,  so  abundant  at  Havana  and 
on  the  seashore,  are  found  on  the  highest  mountains,  and  the  accumulations  of  frag- 
ment* of  coral  and  of  quartz  sand  are  still  daily  augmented.     "  More  than  four-fifths 
of  Cuba  consists  of  lowlands,  and  its  surface  is  covered  with  secondary  and  tertiary 
formations,  through  which  granitic  gneiss,  syenite,  and  euprodite  rocks  have  pro- 
traded.".   Volcanic  rocks  more  recent  than  these  have  not  been  found.    Syenite  are 
often  found  alternating  with  serpentine  rocks,  while  only  one  of  these  is  fonud  at  some 
places;  as,  for  instance,  the  serpentine  alone  at  Guanabacoa.    Hornblende,  feldspar, 
•nd  quartz  are  frequently  found.    "The  central  and  western  parts  of  the  island  con- 
tain two  formations  of  compact  limestone,  one  with  sandy  clay,  and  the  other  with 
gypsum."    There  have  also  been  found  in  the  western  department  granitic  gneiss  and 
primitive  slate.    Copper  abounds  throughout  a  great  part  of  the  island ;  more  than 
100  mines  have  been  entered,  and  the  one  at  Cobre  is  still  worked  with  profit.    Marble 
and  loadstone  are  found  in  great  quantities.    Gold,  silver,  iron,  &c,  are  to  be  found ; 
to  also  veins  of  solidified  asphaltum.  but  no  coal. 

The  southeastern  extremity  of  Cuba  is  very  mountainous.  These  mountains  encir- 
cle Santiago  de  Cuba ;  the  highest  range  lies  to  the  west,  and  the  highest  peak,  Tar- 
quino,  exceeds  8,000  feet.  Humboldt  refers  to  the  mountains  as  a  "  calcareous  group," 
bat  Pezeula  states  that  "  the  nature  of  the  soil  at  Santiago  de  Cuba  is  more  volcanic 
than  calcareous."  The  general  surface  of  the  rest  of  the  island — say  four-fifths  of  it — 
Is  gently  undulating,  having  a  chain  of  hills,  not  generally  exceeding  380  feet  in  height, 
running  through  it.  However,  there  are  here  and  there  loftier  neigh  ts,  as,  for  in- 
stance, the  Pan  of  Matanzas,  1,255  feet ;  but  there  are  probably  no  other  higher  ele- 
vations west  of  Matanzas. 

Pezeula  states  that  Cuba  has  over  200  rivers,  and  specifies  by  name  fifteen  "  principal 
rivers,"  which  empty  on  the  northern,  and  fifteen  more  on  the  southern  coast.    Few 
Cuban  rivers  are  navigable;  none  of  them  for  more  than  a  very  few  miles.    The  half 
dozen  "  principal  rivers"  seen  by  me  were  no  more  than  creek*,  insignificant  when  com- 
pared with  many  even  of  the  "  bayous"  of  Louisiana.    Evidently  the  Spanish  won) 
•*  rio  "  is  used  to  include  streams  to  which  we  would  never  apply  the  word  "  river."    Re- 
ferring to  Cuban  rivers,  Humboldt  wrote,  "The  cavernous  texture  of  the  limestone 
formations  just  described,  the  great  inclination  of  the  strata,  the  narrowness  of  the 
j*J«nd,  the  nakedness  of  the  plains,  and  the  proximity  of  the  mountains,  that  form  a 
Mfty  chain  on  the  southern  coast  (east  of  Cieniuegoe),  may  be  considered  as  among 
toe  principal  causes  of  the  want  of  rivers,  and  of  the  drought  which  is  experienced, 
specially  in  the  western  part  of  Cuba.    In  this  respect,  Hayti,  Jamaica,  and  several 
of  the  lesser  Antilles,  which  contain  volcanic  heights  covered  with  forests,  are  more 
favored  by  nature." 

Although  preceding  facts  totally  fail  to  explain  why  Cuba  is  now  the  most  favored 
bfcbitat  of  yellow  fever,  or  to  throw  any  light  on  this  disease ;  yet  they  may  serve  to 
j**trict  idle  speculations  and  misleading  theories.  Intelligent  students  of  this  disease 
no*ve  repeatedly  urged  that  its  habitual  absence  from  or  presence  at  a  place  could  be 
eJ plained  only  by  geological  peculiarities.  For  instance,  in  Cuba  some  nave  ascribed 
|bc  marked  difference  in  the  prevalence  of  yellow  fever  at  Havana  and  at  Guanabacoa 
(°u]y  about  3  miles  distant)  to  the  fact  that  Havana  is  built,  for  the  most  part,  oyer 
very  porous  coral  limestone,  while  Quanabacoa  is  built  over  the  denser  serpentine 
rocks;  and  some  have  also  asserted  that  the  disease  avoids  localities  of  volcanic  or 
igneous  origin.  Neither  of  these  views  is  correct.  As  is  elsewhere  shown,  Guanabacoa 
has  more  yellow  fever  than  it  is  credited  with,  and  also  a  smaller  unaccliuiated  popu- 
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lation ;  and  these  facts  servo  to  explain,  in  large  part,  if  not  wholly,  the  difference,  lew 
than  supposed^  which  has  been  the  object  of  speculation.  In  fact,  the  history  of  yellow 
fever  fails  entirely  to  justify  the  view  that  the  geological  peculiarities  of  a  place  have 
any  notable  influence  on  yellow  fever.  The  presumption  is  reasonable  that  the  more 
porous  the  soil  the  better  the  habitat  for  the  poison,  but  even  this  much  is  inferred 
rather  than  proved.  Cornilliae  states  that  the  question  as  to  the  visitations  of  the 
disease  at  Martinique  is  determined  by  the  extent  of  its  unrestrained  commercial  inter- 
course with  infected  places  rather  than  by  its  proximity  to  such  places,  or  by  any 
other  cause ;  audit  is  believed  that  if  the  commercial  history  of  infected  places  should 
-ever  bo  thoroughly  investigated  and  compared  with  their  yellow- fever  history,  it 
-would  bo  conclusively  established  that  I  his  predominates  in  all  such  places  over  all 
•other  causes,  and  certainly  over  any  influence  of  geological  peculiarities.  On  this 
influence,  attention  is  called  to  the  following  facts : 

At  present  the  three  most  important  foci  of  yellow  fever  are  Rio  do  Janeiro,  Havana, 
And  Vera  Cruz,  all  of  which  differ  geologically.  "Vera  Cruz  is  built  on  a  sandy 
plain  elevated  a  few  feet  above  high-water  mark,"  and  yellow  fever  has  repeatedly 
■visited  sand  islands,  such  as  Galveston,  Tex.,  and  St.  Louis  on  the  west  coast  of  Africa. 
In  Cuba,  the  five  most  important  centers  of  the  disease  are  Havana,  Matanzas,  Car- 
denas, Cienfnegos,  and  Santiago  de  Cuba.  While  Havana  and  Matanzas  are  very  like 
geologically,  the  others  differ  trom  these  and  from  each  other;  and  Santiago  do  Cuba 
is  said  to  be  much  more  volcanic  than  calcareous.  The  Antilles  have  been  divided 
into  two  great  groups,  volcanic  and  calcareous,  yet  the  disease  prevails  in  tho  one 
group  as  in  tho  other.  Morne  Rouge,  Martinique,  has  been  several  times  visited, 
.although  a  summer  resort,  1,443  feet  above  the  sea,  and  having  a  soil  of  pumice-stone, 
a  porous  volcanic  product.  The  island  of  Goree,  some  90  miles  from  the  sand  island 
•of  St.  Louis  and  the  west  African  coast,  has  been  visited  when  the  latter,  as  also 
when  Cape  Vert  have  been  visited,  all  three  being  French  settlements  in  close  com- 
munication with  each  other.  Gor6e  is  a  very  small  island,  a  completely  arid  rock, 
without  swamps,  and  very  healthy,  and  is  composed  of  volcanic  black  basalt  and  red 
ferruginous  rocks.  Cape  Vert  has  no  swamps,  is  very  healthy,  and  is  a  plateau  formed 
of  ferruginous  rocks  superimposed  on  basalt. 

In  the  earlier  part  of  this  century  the  rock  of  Gibraltar  was  repeatedly  and  severely 
visited.  In  fine,  in  the  United  States,  as  elsewhere,  innumerable  places  have  been 
ravaged,  having  such  numerous  varieties  of  geological  structure  that  no  one  has  ever 
.been  able  to  attribute  to  the  poison  of  yellow  fever  any  geological  preferences.  The 
frequent  prevalence  of  the  disease  on  ships  proves  that  the  growth  of  the  poison  is 
independent  of  geological  conditions.  That  the  disease  should  show  preference  for 
miasmatic  water-soaked  lowlands  is  chiefly  attributable  to  the  fact  that  such  is  the 
location  of  most  tropical  maritime  cities ;  for  there  are  numerous  instances  showing 
the  power  of  the  poison  to  flourish  vigorously  in  non-miasmatic  dry  highlands. 

The  influence  of  altitude  on  the  disease  is  as  well  recognized  as  tnat  of  climate,  and, 
in  fact,  since  " difference  of  altitude  is  equivalent  to  difference  of  latitude,"  the  ap- 
parently two  influences  are,  in  the  main,  really  the  same.  Experience  in  Cuba,  respect- 
ing tho  iuiluenco  of  altitude,  contributes  nothing  to  present  Knowledge.  The  limited 
mountainous  section  has,  as  is  usual  in  mountains  generally,  a  very  sparse  population, 
which,  because  of  poverty  and  bad  roads,  has  very  limited  intercourse  with  infected 
places ;  hence,  it  is  not  strange  that  yellow  fever  does  not  prevail  in  these  mountains, 
and  that  therefore  the  inhabitants  are  not  acclimated,  suffering  with  yellow  fever  on 
■visiting  infected  places.  But  little  doubt  can  be  entertained  that  yellow  fever  could, 
-tinder  favorable  circumstances,  ascend  these  mountains,  possibly  even  to  the  summit 
•of  Tarquino.  During  the  insurrection,  1868-78,  these  mountains  were  the  theater  of 
war,  and  the  board  of  health  at  Santiago  de  Cuba  reported  that  yellow  fever  visited 
encampments  located  more  than  1,000  feet  above  tho  sea.  It  is  well  known  that  at 
about  the  samo  parallel,  20°  north  latitude,  in  Mexico,  Cordova,  2,962  feet  altitude, 
has  suffered  several  times,  and  Las  Animas,  3,308  feet  altitude,  has  been  visited,  while 
Orizaba,  4,195  feet,  and  Jalapa,  4,330  feet,  have  never  yet  suffered,*  although  the  sick 
and  fomites  have  been  certainly  introduced  repeatedly,  and  probably  many  times  every 
year,  by  railroad  from  Vera  Cruz.  Yellow  fever  has  several  times  visited  Newcastle, 
Jamaica,  about  18°  north  latitude  and  4,200  feet  above  the  sea.  Dr.  Archibald  8mith, 
•of  Lima,  recording  tho  history  of  "  yellow  fever  in  the  Peruvian  Andes,  1853-*56>* 
recounts  its  visits  to  not  less  than  forty  places  in  Peru,  and  among  these  to— 

Huaras,  about  9|°  south  latitude  and  10,000  feet  altitude. 

Cuzco,  about  13°  south  latitude  and  11,380  feet  altitude,  with  a  mean  temperature, 
in  tho  shade,  of  about  60°  F. 

Lampa,  about  15°  south  latitude  and  12,805  feet  altitude. 

Puno,  about  16°  south  latitude  and  12,893  feet  altitude. 

Cerro  Pasco,  about  11°  south  latitudo  and  14,000  feet  altitude,  with  a  mean  tem- 
perature in  July,  August,  and  September,  when  tho  disease  prevailed,  of  44°  F. 

*  Dr.  Heinemann,  of  Vera  Cruz,  wrote  in  1879,  as  is  believed  correctly,  that  Jalapa  or  Xalapa  baa  never 
t/et  suffered,  while  Parke's  Hygiene,  p.  480,  teaches  that  the  disease  has  there  prevailed  frequently. 
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These  altitudes  and  temperatures,  together  with  the  fact  that  native  red  Indians  suf- 
fered more  even  than  Europeans  by  this  epidemic,  are  very  curious  facts  in  the  history 
of  yellow  fever,  so  curious  as  to  justify  the  suspicion  that  the  disease  was  not  yellow 
fever.  However,  Dr.  Smith  presents  much  medical  evidence,  besides  his  own,  in 
proof  that  the  disease  was  yellow  fever,  and  that  competent  medical  officers,  sent  to 
inspect  it  in  the  mountains,  found  there  the  same  well-known  disease  which  had  pre- 
vailed at  Callaoand  at  Lima. 

Finally,  it  should  not  be  forgotten  that  yellow  fever  is  not  the  only  disease  in- 
fluenced by  altitude.  Writing  of  plague,  Parke's  Hygiene,  p.  487,  states :  '•  Eleva- 
tion, as  in  so  many  other  snecifio  diseases,  has  a  considerable  effect ;  the  village  of 
Alwui  Dash,  near  Constantinople  (1,640  feet  above  the  sea),  and  freely  ventilated. 
has  never  been  attacked ;  the  elevated  citadel  of  Cairo  has  generally  been  spared ;  ana 
when  Barcelona  was  attacked  the  elevated  citadel  also  escaped."  Lebert  states 
(Ziemsen's  Cyclop.^  that,  in  Europe,  cholera  has  never  ascended  over  2,700  feet,  nor, 
in  southern  countries,  over  6,000  feet. 

It  may  prove  of  interest  to  add  that  a  decrease  of  1°  F.  for  every  300  feet  of  elevation, 
and  a  decrease  of  1°  F.  in  the  mean  annual  temperature  of  places  on  the  sea-shore  for 
every  degree  of  latitude  from  the  tropics  seem  to  be  as  close  approximations  to  a 
general  but  variable  rule  as  can  now  be  made. 


CHAPTER   XIII. 

IS  YELLOW  FEVER  A  F-ffiC AL  DISEASE  f 

Parke's  Hygiene  teaches  that  yellow  fever  has  "  an  evident  connection  with  putre- 
fying fiscal  and  other  animal  matters  " ;  that  "  the  localizing  causes  are  evidently 
connected  with  accumulation  of  excreta  around  dwellings,  and  overcrowding  " ;  that 
"  it  is  highly  probable  that  the  vomited  and  facal  matters  spread  the  disease  " ;  and 
that  "  it  is  now  coming  out,  more  and  more  clearly,  that  yellow  fever — like  cholera- 
and  typhoid— is  a  fecal  disease."  As  such  a  doctrine  from  so  high  an  authority  de- 
serves consideration,  the  Spanish  commission  was  solicited  to  contribute  any  fact* 
likely  to  throw  light  upon  the  subject.  Through  said  commission,  one  of  its  mem- 
bers, Dr.  Carlos  Finlay,  made  a  report,  from  which  are  extracted  the  following  state- 
ments: 

"  The  chiefs  of  three  night-soil  establishments  in  Havana  were  interrogated.  The 
experience  of  one  dated  from  1859  to  1879.  He  uses  buckets  for  his  work,  and  these  - 
with  other  utensils  are  kept  in  the  house  where  the  workmen  live.  He  could  not 
specify  how  many  nnacclimated  workmen  he  had  employed,  but  only  three  had  been 
attacked.  These  had  arrived  from  Spain  August  22,  1865,  and  all  had  contracted 
yellow  fever  in  from  three  to  five  weeks  after  arrival.  All  were  severely  attacked,  but 
recovered  after  10  to  15  days  in  bed  in  their  usual  dwellings. 

**  A  second  proprietor  uses  a  pump  and  buckets,  and  his  experience  dates  from  1862* 
He  has  never  had  yellow  fever  nor  any  other  disease,  though  engaged  in  his  present 
business  since  he  was  fourteen  years  old,  having  come  to  Havana  when  twelve  years- 
of  age.  A  relative  employed  by  him  has  enjoyed  the  same  exemption  from  yellow 
fever.  Without  t»eing  able  to  specify  other  unacclimated  workmen  in  his  employ,  he* 
is  none  the  less  well  convinced  that  he  has  had  many  of  them,  and  that  none  of  them 
ever  had  the  disease  while  at  work  for  him.    He  thinks  that  workmen  exposed  to 

Envy-emanations  during  limited  hours  of  work  are  probably  less  injured  than  those 
ving  in  a  house  wherein  such  emanations  are  constantly  breathed. 

"A  third  proprietor  also  gave  his  testimony,  which  was  valueless,  as  he  had  not 
had  any  nnacclimated  workmen.  But  in  no  establishment  have  I  heard  of  any  casesv 
of  yellow  fever. 

*•  From  these  facts  it  would  seem  that  yellow  fever  is  not  a  ftecal  disease.  The  only 
three  cases  detected  all  recovered  and  manifested  no  aggravation  of  the  disease.  1  he- 
reepeetive  owners  of  those  establishments  concurred  in  attributing  prophylactic  virtues. 
to  their  uninviting  occupation." 

Surgeon  Clements,  U.  8.  A.,  reporting  the  yellow-fever  epidemic  in  1867  at  the 
Jackson  Barracks  in  New  Orleans,  spec i ties  the  scrupulous  precautions  taken  as  to  the* 
cleansing  of  privies,  and  the  prompt  disinfection  of  all  stools,  aud  states  "it  was  rec- 
ognized that  these  measures  would  tend  to  limit  the  liability  to  the  disease  and  inod- 
t-ratu  its  intensity;  but  during  the  whole  epidemic  I  observed  no  fact  which  lent 
support  to  the  suggestion  that,  like  cholera,  it  might  be  considered  a  ftecal  disease."* 
(P.  125,  Cire.  No.  1,  U.  8.  8urg.  GcnTs  Office,  1867.) 

As  is  well  known,  ships  are  a  favorable  habitat  of  yellow  fever,  yet  these  are  pre- 
sumably exceptionally  free  from  ftecal  and  urinary  deposits. 

The  privy  system  of  Now  Orleans  remains  as'it  always  has  been— abominable— 
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consisting  of  incro  pits  in  a  supersaturated  soil ;  and  yet,  since  1858,  there  has  been  a 
very  marked  diminution  in  the  frequency  of  yellow-fever  epidemics.  From.  1796  to 
1859  cases  of  the  disease  occurred,  every  year,  and  severe  epidemics  so  frequently  that 
these  averaged  not  less  than  two  in  every  five  yeurs,  while  since  1858  Now  Orleans . 
has  had  only  two  serious  epidemics,  one  in  1867,  the  other  in  1878.  However,  during 
the  twenty  years — 1859-,78 — faecal  accumulations,  and  saturation  therewith  of  the 
soil,  must  have  increased  annually.  If  yellow  fever  be  a  faecal  disease,  it  is  difficult 
to  understand  why  an  increase  of  faecal  soil  saturation  and  deposits  should  be  accom- 
panied with  a  decrease  of  the  disease. 

While  preceding  facts  may  be  insufficient  to  prove  that  yellow  fever  is  not  a  faecal 
disease,  they  none  the  less  deserve  serious  consideration  by  those  maintaining  the 
opposite  view.  Since  inclosed,  confined,  ill-ventilated  places,  such  as  the  holds  ot 
ships,  trunks,  barracks,  &c,  favor  the  growth  of  yellow-fever  poison,  privies  and 
sinks  may  for  this  reason  often  prove  foci  of  infection.  Recent  researches  on  germ- 
poisons  prove  that  a  deficient  supply  of  oxygen  notably  favors  the  virulent  growth  of 
eome  of  these  poisons,  while  the  abundant  presence  of  oxygen  lessens  and  destroys 
their  virulence. 


CHAPTER  XIV. 

INOCULATION  OF  "  ROCIO  »  OR  DEW,  AND  OF  SNAKE  VENOM  AS  AL- 
LEGED PRESERVATIVES  AGAIN8T  YELLOW  FEVER. 

The  following  facts  respecting  the  alleged  protective  power  of  inoculations  of  the 
dew  of  a  locality  infected  by  yellow  fever  deserve  record,  and  are  extracted  from  a 
report  published  in  the  "An ales  "  of  the  Havana  Academy  of  Sciences. 

In  June.  1864,  Drs.  Lebredo  and  Cisneros,  members  of  the  academy,  and  distin- 
guished physicians,  tested  the  prophylactic  values  of  inoculated  dew,  by  request  of 
Drs.  Masnata  and  Fraschieri,  who  had  claimed  for  it  protective  power. 

"  The  substance  used  was  not,  as  had  been  generally  supposed,  natural  dew,  but  an 
artificial  dew,  obtained  by  the  condensation  of  the  vapor  of  water  contained  in  the 
atmosphere  of  the  closed  room  of  a  yellow-fever  patient  and  collected  on  the  surface 
of  bottles  containing  water  at  a  lower  temperature  than  that  of  the  surrounding  air. 
After  prolonged  examination  the  following  were  our  conclusions : 

"  Yellow  fever  is  not  a  contagious  nor  an  inoculable  disease,  hence  the  inoculation  of 
dew  cannot  be  effective.  There  is  no  such  morbid  entity  as  the  so-called  '  fever  of  accli- 
mation,' and  it  has  not  been  proved  that  the  ailments  thus  designated  protect  from  yel- 
low fever.  The  symptoms  succeeding  the  inoculation  of  rocio  lack  the  uniformity 
necessary  to  constitute  a  classifiable  pathological  condition  as  dependent  solely  on  the 
inoculation  ;  the  very  slight  intensity  of  the  phenomena  discredit  their  identity  with 
those  of  the  so-called  fever  of  acclimation j  in  mauy  instances  no  phenomena  have 
ensued,  and  all  the  results  obtained  are  explicable  by  disregard  of  hygienic  laws.  In 
three  counter  experiments  distilled  water  was  inoculated ;  in  one  case  more  remark- 
able results  ensued  than  in  any  case  inoculated  with  '  rocio ' ;  in  a  second  the  results 
were  as  mild,  and  in  a  third  case  no  results  at  all  ensued.  Finally,  as  the  result  of 
experiments,  the  inoculation  of ' rocio '  is  ineffective,  and  equally  as  negative  as  inoc 
illations  of  black  and  of  bilious  vomit." 

In  connection  with  this  attempt,  it  is  worth  while  recalling  that  a  Dr.  William 
Lambert  de  Humboldt,  who  claimed  to  be  a  nephew  of  the  famous  Alexander  Hum 
boldt,  and  who  died  in  Vera  Cruz  in  1857  without  having  revealed  his  secret,  pro 
fessea  that  he  had  discovered  a  sure  means,  by  the  inoculation  of  the  venom  of  an 
unspecified  Mexican  snake,  to  protect  all  from  yellow  fever.  As  is  known,  the  venom 
of  some  snakes  causes  hemorrhages  of  the  gums,  etc.,  fever,  a  slow  pulse,  and  other 
symptoms  like  those  of  yellow  fever :  hence  the  theory.  Humboldt  began  his  exper- 
iments in  Vera  Cruz  in  1847  on  condemned  prisoners,  and  by  permission  of  the  gov- 
ernment. Boudin  states  that  the  matter  inoculated  was  an  ounce  of  sheep's  liver, 
bitten  six  times  by  six  different  vipers ;  left  to  putrefy,  it  was  then  inoculated. 

In  October,  1854,  Humboldt,  then  in  Now  Orleans,  notified  the  captain-general  of 
Cuba,  Concha,  of  his  alleged  wonderful  discovery.  A  commission  to  study  the  sub- 
ject and  to  test  the  experiments  made  by  Humboldt  himself  was  appointed  by  the 
Spanish  Government,  and  in  addition  a  French  commission  came  to  Havana  from 
[Martinique.  There  were  2,477  persons  inoculated  from  December  18,  1654,  to  June 
28,  1855.  In  January,  1856,  the  Spanish  commission  reported  that  no  good  results 
ensued,  and  the  general  opinion  of  the  medical  profession  thoroughly  concurred  with 
this  official  report. 
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CHAPTER    XV 

THE  WARDS  OF  HAVANA  WHICH  ARE  THE  MOST  AND  THE  LEAST  UN- 
HEALTHY  AND  INFECTED  WITH  YELLOW  FEVER. 

The  city  of  Havana  is  divided  into  nine  districts,  and  these  are  subdivided  into 
thirty-six  wards.  About  nine  of  these  wards  front  immediately  on  the  harbor  and 
some*  five  of  them  immediately  on  the  sea ;  several  are  located  more  than  100  feet, 
others  not  10  feet  above  the  sea ;  some  are  well  paved  and  drained,  while  others  are 
neither  the  one  nor  the  other ;  some  are  very  densely,  others  very  sparsely  inhabited; 
some  have  a  very  small,  others  a  large  unacclimated  population ;  and  these  wards 
when  compared  with  each  other  present  other  differences  of  great  importance  to  the 
sanitarian,  differences  which?  if  enlightened  by  vital  statistics,  would  unquestionably 
enforce  most  valuable  practical  lessons.  But  the  vital  statistics,  indispensable  to 
such  lessons,  in  respect  to  the  different  wards  of  Havana,  are  totally  lacking,  and  the 
sanitarian  is  forced  to  listen  to  vague  rumor  and  popular  opinion,  for  which,  in  such 
matters,  experience  has  taught  him  to  entertain  little  confidence. 

Common  repute  specially  condemns  the  wards  of  Jesus  Maria,  Colon,  Pueblo  Nuevo, 
-  and  Casa  Blanca,  and  reports  at  least  the  first  two  as  great  sufferers  by  yellow  fever ; 
however,  in  respect  to  this  it  deserves  notice  that  the  alleged  severer  prevalence  of  yel- 
low fever  may  be  due  to  a  larger  population  of  poor,  ignorant,  unacclimated  immi- 
grants. The  wards  of  Jesus  del  Monte,  the  Cerro,  and  Vedado  enjoy  the  best  reputa- 
tion for  salubrity  and  freedom  from  yellow  fever.  A  few  facts  will  be  reported 
respecting  these  seven  wards,  and  especially  respecting  the  alleged  exemption  of 
three  of  them  and  of  some  other  localities  from  yellow  fever. 

The  portion  of  the  city  in  worst  repute  is  the  fifth  district,  and  especially  Jesus 
Maria,  one  of  its  wards.  This  is,  to  considerable  extent,  reclaimed  swamp  lands, 
tilled  in  largely  with  street  refuse  and  garbage.  It  fronts  the  bottom  of  the  harbor. 
Its  rough  unpaved  streets  are  in  many  places  almost  impassable  in  wet  weather,  even 
to  pedestrians.  Great  mud  holes,  covered  with  green  slime  and  fit  only  for  the  abode 
of  nogs,  are  numerous.  The  houses,  as  well  as  the  streets,  have  an  uncared-for,  filthy, 
and  disgusting  appearance ;  and  the  sickly,  anemic,  residents  look  as  dirty  and  cheer- 
les*  as  the  streets  and  houses. 

The  Punt  a  or  Colon  wards  in  the  third  district,  at  least  the  portions  which  immedi- 
ately front  the  sea,  have  a  reputation  almost  as  bad  as  the  Jesus  Maria  ward.  The 
foundation  rocks  were,  during  the  last  century,  excavated  to  build  fortifications,  and 
the*e  excavations  were  filled  up  with  street  refuse  and  garbage,  hence  this  ward  is, 
like  Jesus  Maria,  to  some  extent,  reclaimed  land.  These  portions  are  alleged  to  be  very 
unhealthy,  while  houses,  only  six  or  eight  blocks  distant,  are  not  so ;  comparatively 
light  rains  flood  the  banquets  and  run  into  the  houses.  The  streets  are  wider  and  the 
houses  better  than  in  Jesus  Maria.  Some  consider  the  location  of  the  latter,  at  the 
bo*  torn  of  the  harbor,  a  chief  cause  for  its  unheal thfulness,  but  the  unhealthy  portion 
ot  the  city  now  referred  to  fronts  the  sea. 

The  Pueblo  Nuevo  ward,  still  farther  to  the  west,  also  fronts  the  sea,  and  is  built 
on  a  slope  which  attains  an  altitude  of  nearly  70  feet.  Notwithstanding  these  advan- 
tages, it  is  very  badly  drained,  and  has,  as  it  apparently  deserves,  an  ill  repute  for 
healthfulnesss. 

Casa  Blanca  is  the  only  ward  of  Havana  which  is  located,  as  is  the  town  of  Regla. 
across  the  harbor  on  its  eastern  shore.  It  is  near  the  entrance  of  the  harbor  at  the 
foot  of  the  hill  on  which  is  located  Fort  Carbafias,  which  is  immediately  adjacent  to 
the  Morro  fort  which  commands  the  entrance.  This  village  and  its  wharves  have  a 
verv  dirty  dilapidated  appearance  and  an  ill  repute  for  yellow  fever.  Very  near  by 
and  only  a  few  feet  from  the  water's  edge,  ballast  of  earth  and  porous  stone  was  once 
procured.  This  depot  is  little  if  at  all  used  now.  Ballast  from  this  place  deserves 
strong  condemnation,  but  even  more  objectionable  is  the  ballast  so  frequently  obtained 
from  the  depot  within  the  town  of  Regla. 

The  three  suburban  wards,  Jesus  del  Monte,  the  Cerro,  and  Vedado,  enjoy  the  best 
reputation  for  salubrity,  and  also  for  their  freedom  from  yellow  fever.  Intelligent 
residents  are  readily  found,  who  will  assert  with  great  assurance  that  no  one  is  ever 
attacked  in  these  wards  except  those  who  have  been  elsewhere  infected. 

The  summit  of  .Jesus  del  Monte  has- an  altitude  of  67  meters,  or  220  feet,  the  highest 
point  in  Havana,  or  its  immediate  vicinity.  However,  there  are  few,  if  any,  houses 
about  the  summit ;  the  average  level  of  the  ward  is  only  80  feet,  and  more  inhabitants 
live  below  than  above  this  level.  The  natural  drainage  is  excellent,  the  houses  in 
the  elevated  portion  occupy  more  ground,  and  are  better  ventilated  than  in  Havana. 
Located  in  a  commanding  position,  about  100  feet  above  the  sea,  is  the  cigar  manu- 
factory of  Mr.  Alvarez,  a  wealthy  and  very  intelligent  citizen,  whose  manufactory 
was  visited  in  search  of  unacclimated  residents.    This  establishment  is  remarkabry 
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clean,  spacious,  well  ventilated,  and  furnishes  numerous  workmen  with  excellent 
quarters.  Mr.  Alvarez  testified  that  he  then,  August  17,  1879,  had  twelve  unaccli- 
inatcd  workmen,  arrived  during  the  year  from  Spain,  and  that  no  one  of  them  had  been 
sick;  and  that  he  could  recall,  during  many  years  and  among  many  uuacclimated 
workmen,  but  one  who  had  suffered  with  yellow  fever,  and  that  this  one  had  con- 
tracted the  disease  by  visiting  the  city.  Ho  attributed  the  escapo  of  his  workmen  to 
their  pood  diet,  their  well  ventilated  apartments,  and  to  his  influence  in  keeping  them 
out  ot  the  city,  which,  however,  they  had  the  right  to  visit,  after  5  p.  m.,  when  they 
desired  to  do  so.  The  large  privy  in  this  establishment  was  foul,  as  usual,  and  was 
never  emptied  except  when  full,  about  every  five  years. 

Very  few  no  acclimated  persons  live  in  the  more  elevated  portions  of  this  ward.  Dr. 
Domingo  Cabrera,  a  resident  physician  of  the  ward,  stated  that  cases  of  yellow  fever 
did  sometimes  occur  even  on  the  heights.  In  the  lower  portion  of  the  ward  there 
were  many  un acclimated  Canary  Islanders  who  suffered  severely  with  yellow  fever. 

In  respect  to  the  exemption  of  Jesus  del  Monte  from  yellow  fever,  the  Spanish  com- 
mission reported  "  this  is  the  most  elevated  ward  in  Havana,  and  here  there  have  been 
the  fewest  deaths  by  yellow  fever,  because  it  is  for  the  most  part  inhabited  by  natives. 
Those  attacked  in  the  highest  parts  of  this  ward  have  been  infected  in  the  central 
parts  of  the  city.  In  1878  there  were  35  deaths  by  yellow  fever  in  this  ward,  but  30 
of  these  occurred  in  the  Beneticia  infirmary,  and  were  brought  from  elsewhere,  leaving 
only  5  fatal  cases  for  Jesus  del  Monte  itself." 

The  Cerro  ward,  on  the  adjacent  hill,  west  of  Jesus  del  Monte,  reaches  an  altitude 
of  120  feet,  and  is  built  upon,  from  its  base  at  the  harbor,  to  its  summit.  The  more 
elevated  parts  are  inhabited  by  the  wealthy,  and  this  is  the  most  aristocratic  quarter 
of  Havana.  Here  the  houses,  gardens,  streets,  drainage,  &c,  are  unusually  good. 
Seeking  to  determine  the  influence  at  this  place  of  yellow  fever  on  the  unaccli- 
mated,  the  large  match  manufactory  of  Mr.  Artiz,  a  city  alderman,  was  visited  on 
August  6,  1879.  The  sanitary  conditions  of  this  establishment  and  of  its  surroundings 
were  as  favorable  as  those  at  Mr.  Alvarez's  factory.  The  privy  was  full,  and,  aa  usual, 
without  pipe  or  chimney  for  ventilation. 

Mr.  Artiz  stated  that  he  had  in  his  employ  during  the  past  eighteen  years  several 
hundred  unacclimated  workmen,  of  whom  only  two  had  had  yellow  fever,  and  that 
both  cases  were  fatal.  He  had  at  the  time  and  annuallyhas  from  6  to  10  uuacclimated 
men,  fresh  from  Spaiu.  None  of  these  had  been  sick  in  1879.  He  attributed  the  escape 
of  his  workmen  from  yellow  fever  to  the  excellent  diet,  the  admirably  ventilated 
rooms  in  which  they  worked  and  slept,  to  the  medicine  he  gave  them,  and  to  the 
fumes  of  phosphorus.  In  respect  to  this  very  favorable  evidence  Dr.  A.  G.  Del  Valle 
expressed  his  incredulity,  as  also  did  Dr.  Pardifias,  and  believed  that  these  workmen 
in  manufactories,  who  subscribe  in  large  number  to  the  Beneicia  or  other  infirmary, 
had  in  many  instances  been  sick  and  had  died  with  yellow  fever  in  said  infirmaries 
without  the  knowledge  of  the  proprietors  of  the  manufactories 

Seeking  for  proofs,  always  difficult  to  procure  in  places  very  near  the  heart  of 
Havana,  of  persons  who,  without  having  visited  other  places,  had  been  seized  at  the 
Cerro  with  yellow  fever,  Dr.  Lebredo  reported  that,  with  Dr.  Pardifias,  he  was  called 
in  consultation  by  Dr.  Aranjo,  to  see  Donna  Carmen  Rivera,  a  native  of  Mexico.  She 
arrived  in  Havana  about  October  15,  1878,  and  proceeded  without  delay  to  a  country- 
house  at  the  Cerro.  Seldom  leaving  the  house,  and  then  for  only  a  very  short  distance, 
she  was  violently  attacked  on  November  30,  and  died  on  the  13th  day  with  very  pro- 
nounced yellow  fever. 

In  respect  to  the  prevalence  of  yellow  fever  at  the  Cerro,  the  Spanish  commission 
reported  that  "  this  disease  is  endemic  at  the  Cerro,  specially  iu  the  lowest,  dampest 
parts,  nearest  the  harbor,  and  because  in  these  parts  there  reside  many  unacclimated 
persons.     In  1878  there  were  14  deaths  by  yellow  fever  in  the  Cerro  alone." 

The  Vedado  ward,  also  reported  exempt  from  yellow  fever,  consists  of  a  number  of 
scattered  houses  west  of  Havana,  on  the  sea-shore.  There  are  two  aggregations  of 
houses;  the  first  is  designated  Vedado;  and  the  second,  Chorrera  or  Cannelo.  The 
latter  is  at  the  mouth  of  the  AlmendareB  River  and  about  4  miles  from  the  entrance 
to  the  harbor  of  Havana.  A  railroad  to  Chorrera  skirts  the  sea-shore.  This  ward  is 
only  about  8  feet  above  sea  level,  but  in  other  particulars  enjoys  the  sanitary  advan- 
tages of  well-ventilated  houses  in  spacious  grounds,  fine  exposure  to  sea  breezes,  and 
an  appearance  of  cleanliness  and  comfort  such  as  characterize  the  higher  parts  of 
Jesus  del  Moute  and  the  Cerro.  Though  situated  so  much  lower,  the  sanitary  reputa- 
tion of  Vedado,  and  especially  of  Chorrera,  is  equally  as  good  as  that  of  the  two  last 
wards.  None  the  less,  Dr.  Burgess  assured  me  he  had  attended  several  cases  of  yellow 
fever  at  both  Vedado  and  Chorrera,  and  had  good  reason  to  believe  that  some  of  these 
had  been  contracted  in  these  places,  and  not  in  the  city.  The  number  of  the  unac- 
climated in  this  ward  is  so  small,  and  the  difficulty  is  so  great  in  finding  out  who  of 
these  few  have  not  been  elsewhere  exposed  to  infection,  that  it  could  not  be  deter- 
mined satisfactorily  to  what  extent  this  ward  might  itself  be  infected  with  yellow- 
fever  poison 
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While  in  Havana,  professional  interest  was  aroused  by  the  exceptional  fact  that  an 
outbivak  of  yellow  fever  had  occurred  at  the  General  Asylum  for  the  Insane,  located 
£t  Fvrro,  on  the  railroad,  10|  miles  south  of  Havana.  Dr.  Casimiro,  the  director, 
kindly  presented  a  valuable  report  from  which  tho  following  facts  are  extracted: 

The  asylum  is  well  located  on  elevated  ground.    The  outbreak  began  July  •/?,  and 
occurred  among  the  civil  guardsmen,  the  sisters,  servants,  and  other  employes.     Ot 
these,  ten  were  attacked  to  September  13,  leaving  only  two  among  them,  who  were 
^acclimated,  unattacked  to  said  date.   Whether  all  of  the  insane  patients  were  ac- 
climated was  not  known,  but  none  of  these  were  reported  to  have  suffered.     Of  the 
**u  jKirsons  attacked,  all  had  arrived  from  Spain  since  November,  1877,  and  six  ol 
them  in  1*79.    The  first  alleged  case  was  S.  Valero,  a  civil  guardsman,  who  had  been 
°a  duty  several  months.    He  had  been  seut  to  tho  military  hospital  in  Havana  on 
July  SiO,  with  "gastric  fever,"  was  discharged  July  26,  and  returned  to  duty  at  tho 
asylum.    Dr.  Pardifias  reported  that  " during  his  stay  at  the  military  hosnital  he  wus 
in  communication  with  those  sick  with  yellow  fever/ as  all  patients  in  this  hospital 
aft'."    On  July  27  he  was  seized  at  the  asylum  with  what  Dr.  Casimiro  considered  to 
<*  yellow  fever;  he  was,  on  the  28th,  returned  to  the  military  hospital,  where  he 
d»*i  <m  August  2  with  what  was  diagnosed  to  be  "  pernicious  lover."    The  second 
?**«  was  a  servant-girl  who  sickened  on  August  10.    She  conversed  occasionally  with 
fa*  civil  gnai dsmeu,  who  passed  to  and  fro  between  Havana  and  the  asylum,  and  of 
*iioni  more  in  1879  than  in  previous  years  were  un  acclimated.    The  succeeding  eight 
cases*  all  had  communication  either  with  persons  coming  from  Havana  or  with  nre- 
rediug  cases.    Dr.  Casimiro  concluded  that  if  yellow  fover  be  contageous,  then  Vulera 
imported  the  disease  in  1879  into  the  asylum.    The  local  conditions  have  been  just 
the  same  as  during  the  three  preceding  years,  when  there  were  no  cases  of  yellow 
k*1'  a^(  hough  there  were  during  said  years  uuacclimated  persons  in  the  asylum,  and 
thffte  were  in  free  communication  with  persons  visiting  Havana,  and  even  visited 
Havana  itself. 

In  connection  with  the  alleged  exemption  from  yellow  fever  in  the  preceding  sub- 
*Wiau  places,  it  should  be  known  that  a  like  exemptiou  is  claimed  for  some  places  in 
*  ne  very  center  of  the  most  infected  portions  of  Havana.    Information  was  solicited 
**»»m  the  Spauish  commission  respecting  the  influence  of  Beclusion  in  convents,  etc., 
1n  protecting  the  inmates  from  the  disease.    A  report  was  received  through  said  corn- 
Vuiwiou  on  the  subject,  emanating  chiefly  from  lady  superiors,  abbesses,  &c,  and  too 
titfective  in  details  to  justify  scientific  conclusions.    None  the  less,  the  following 
Mstements  (tosses*  some  interest,  and  aid  the  interpretation,  which  should  bo  placed 
©n  the  claims,  made  by  various  places  near  to  Havana,  to  exemption  from  yellow  fever. 
The  report  stater*  that  in  all  convent*,  asylums,  &c,  yellow  fever  has  been  known, 
except  in  those  to  be  men lioued,  but  that  "in  those  convents  of  nuns  whose  seclu- 
sion in  complete,  no  case  has  terminated  in  death."    There  are  mentioned  the  follow- 
ing three  places : 

The  Convent  of  St.  Theresa  has  received  in  all  22  uuacclimated  nuns,  but  there  have 
been  only  5  cases  of  yellow  fever.  The  first  case  occurred  about  thirty-six  years  ago, ' '  in 
a  nnn  in  transit"  ;  five  years  later  two  young  Spanish  nuns  were  attacked,  and  within 
the  past  three  years  two  nuns  expelled  from  Guatemala  were  attacked;  one  of  these 
two  came  from  the  steamer  to  the  convent  sick  with  yellow  fever,  and  died,  having 
liet'ii  the  sole  fatal  case  in  this  convent;  the  second  of  these  two  was  attacked  six 
months  later. 

The  Ursuliue  Convent,  the  smallest  of  all  the  convents,  educates  many  girls  and 
has  repeatedly  received  unacclimated  foreigners,  yet  "there  has  never  been  a  single 
case  of  yellow  fever  known  within  it." 

The  Hospital  of  Paula,  for  women,  is  located  directly  on  the  harbor,  and  yellow 
fever  certainly  occurs  all  around  it.  The  report  alleges  that  many  poor  women  have 
entered  this  hospital  with  yellow  fever  and  here  died  with  it,  yet,  that  throughout  tho 
past,  so  far  as  known,  and  this  is  certainly  known  since  1804,  not  one  of  the  uuac- 
climated Sisters  of  Charitv,  nor  of  the  employes,  nor  of  the  servants  has  ever  been 
attacked  within  the  establishment. 

The  report,  making  the  above  statements,  was  not  received  by  the  American  com- 
mission until  about  to  return  to  the  United  States,  and  too  late  for  further  investi- 
gation, which,  if  practicable,  would  have  been  directed  to  the  history  of  those  alleged 


pernicious 
dech 

gate  the  causes  of  any  such  extraordinary  facts,  and  to  give  credence  to  such  state- 
ments. 

For  additional  facts  respecting  the  alleged  exemption  of  certain  localities  from 
yellow  fever,  see  the  special  reports  on  Ouanabacoa,  Marianao,  and  San  Joed  de  las 
Lajas,  Chapters  XLI,  LI,  LXVII. 
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CHAPTER  XVI. 
DENSITY  OF  POPULATION  IN  HAVANA  AND  OTHER  CITIES. 

Common  experience  Ions  since  established  the  faot  that  sickness  and  mortality  in- 
creases, especially  by  epidemic  diseases,  with  the  aggregation  of  people  in  close  quar- 
ters. Dr.  Wm.  Farr,  in  the  Fortieth  Annual  Report,  published  in  1879,  of  the  regis- 
trar general  of  England,  confirms  this  truth  by  accurate  statistical  researches,  and 
proves  that,  in  England,  the  nearer  people  live  to  each  other  (within  certain  limits, 
reached  in  all  cities),  the  shorter  their  lives,  unless  counteracting  agencies,  especially 
to  purify  the  air,  are  brought  into  action. 

Three  tests  are  now  used  to  determine  the  density  of  a  population,  viz :  The  average 
number  of  inhabitants  to  the  house ;  the  average  number  to  the  acre ;  and  the  "  prox- 
imity "  of  the  inhabitants  to  each  other,  supposing  all  the  inhabitants  to  be  stationed 
over  the  given  area,  at  equal  distance  from  each  other.  These  three  tests  will  be  used 
to  determine  the  density  of  the  population  of  Havana,  as  compared  with  some  other 
cities. 

The  average  number  of  inhabitants  to  each  house  is  a  common  but  fallacious  test, 
owing  to  the  great  differences  in  the  average  size,  number  of  stories,  and  space  occu- 
pied by  houses  in  different  cities.  In  all  three  of  these  particulars  the  houses  in  Ha- 
vana are  less  favored  than  in  any  other  city  known  to  me.  More  than  two-thirds  of 
the  population  live  in  houses  buUt  in  contact  with  each  other ;  the  average  house-lot 
does  not  exceed  25  by  112  feet  in  size ;  and  of  its  17,259  houses,  there  are  15,494  one- 
story,  1,552  two-story,  186  three-story,  and  only  27  four-story  houses,  with  none  higher. 
At  least  12  out  of  every  13  inhabitants  live  in  one-story  houses.  The  total  civil,  mili- 
tary, and  transient  population  exceeds  200,000,  and  therefore  the  number  of  inhabit- 
ants to  these  very  inferior  houses  is  not  less  than  twelve  to  each  house. 

Although  houses  in  the  cities  of  the  United  States  excel  those  in  Havana  in  all  three 

Sarticulars  mentioned,  yet,  in  1870,  the  average  number  of  inhabitants  to  dwellings 
l  the  fifty  largest  cities  of  the  United  States  was  only  6.78.  There  were  only  6  cities 
which  ranged  as  high  as  from  8  to  10  persons  to  the  dwelling,  and  only  one  which  ex- 
ceeded this,  viz,  New  York,  with  its  numerous  many-storied  houses.  The  United 
States  census  of  1870  assigned  to  New  York  14.72,  and  the  State  census  of  1875  15.9 
inhabitants  to  each  dwelling.  In  1870  the  minimum  number  in  any  city  was  5.2,  and 
the  numbers  in  the  cities  most  frequently  visited  by  yellow  fever  were  as  follows: 
Charleston,  7.14 ;  Savannah,  6.16;  New  Orleans,  5.69 ;  Mobile.  5.58. 

The  following  table  supplies  the  data  necessary  to  test  the  density  of  population  by 
the  number  of  inhabitants  to  the  acre,  and  by  their  "  proximity  "  to  eacn  other.  The 
data  are  somewhat  unsatisfactory,  except  as  to  Havana  and  Mew  Orleans:  inasmuch 
as  no  distinction  is  made  in  respect  to  those  parts  (of  the  cities  mentioned)  which  are 
densely,  and  those  sparsely  populated.  So  far  as  Mew  Orleans  is  concerned  its  muni- 
cipal limits  are  very  extensive  (occupying  150  square  miles),  and  on  the  greater  por- 
tion there  are  no  houses,  hence  only  one  of  its  most  densely-inhabited  districts  is  cited. 

TABLE  No.  15. 


Date. 

Popula- 
tion. 

Br 

o  •  3 
V* 

Proximity. 

Places. 

In 
yards. 

In 
meters. 

Bemarks. 

Havana: 

first  to  sixth  districts. .. 

1877 

170, 473 
141, 105 

89,880 

101,225 

88,368 

40,385 

5,115 

310 

17.8 
117. 

134.4 

111.0 

4.4 

32.1 

52.1 

145.5 

16.5 
6.4 

6.0 

6.6 

33. 

12.8 
9.7 
5.8 

15. 

5.8 

5.5 
6. 

30. 

11.25 

8.9 

5.3 
10.64 
2L02 

The  figures  given  are  esti- 
mated from  the  data  fur- 

Old city,  first  and  sec- 

nished  by  Messrs.  Ariza 
and   Herrera,    city  engi- 
neers (see  Table  No.  18). 
These  data  for  population 
exclude  the  military  popu- 
lation, and  are,  for  the  civil 

third,     fourth,     fifth, 

seventh,  eighth,  ninth 
districts  (suburban) . . . 

New  Orleans: 

Second  district  to  Ha- 

gan  avenue 

sixth   ward  of  second 

< 
1880 

population,  less  than  those 
officially  reported  to  the 
United  States  commission 
by  all  other  authorities. 
Only   the  oldest  and  most 

square  72  of  fifth  ward 

densely  populated  district 
of  New  Orleans  and  its 

tJtvw  York    .  ....     

1878 
1878 

most  crowded  ward  and 

Philadelnhia 

square  are  given.     Data 
from  Dr.  W.H..  Watkina, 
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TABLE  No.  15— Continued. 


Date. 

Popula- 
tion. 

O  E 

Proximity. 

Places. 

In 
yards. 

In 
meters. 

Remarks. 

Twenty-three     towns     of 
Qr**t  Britain 

88. 

1 
i 

sanitary  inspector.    Total 
population  or  New  Orleans 
in  1880,216,143  j  total  area, 
150  square  miles. 

1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1878 
1872 
1878 
1878 
1876 
1878 
1878 

21.65 
9.92 
6.76 
7.46 
9.39 
7.05 

12.21 

17.44 
7.40 
8.19 
9.29 
7.70 

11.66 
6.73 
7.60 
9.87 

102. 
84. 
53. 
94. 

•*■•••■ 

Mancncwtfrr ±  . 

Eflinbnrgh 

lHibfln 

Berlin 

Bumbar 

Pais 

XoTB.—The  data  for  all  places  except  Havana  and  New  Orleans  are  taken  from  Dr.  Fair's  table. 


CHAPTER  XVII. 

HI8TORY  OF  THE  FIR8T  APPEARANCE  AND  ANNUAL  PREVALENCE  OF 

YELLOW  FEVER  IN  HAVANA  AND  CUBA. 

The  earlier  the  history  of  an  epidemio  be  sought,  the  leas  conclusive  of  its  non-exist- 
ence becomes  the  absence  of  records  in  regard  to  it,  and  in  this  connection  it  should  be 
remembered  that  the  first  newspaper  established  in  Havana  was  the  Gaoeta  de  la  Ha- 
bana  in  1782,  while  no  medical  journal  was  published  until  many  years  subsequently. 

The  historical  records  are  as  follows : 

1648.  "In  this  year  there  occurred  in  Havana,  and  in  the  fleet  of  Don  Juan  Pujados, 
a  great  'pent  of  putrid  ferer$,'  which  remained  in  the  port  almost  all  the  summer.  A 
third  part  of  the  garrison  and  a  larger  part  of  the  crews  and  passengers  in  the  vessels 
died."-- (Pezuela,  v.  3,  p.  23.) 

1649.  "  Id  the  spring  of  1649  an  unknown  and  horrible  epidemic,  imported  from  the 
continent  of  America,  caused  consternation  in  Cuba.  The  '  Unpublished  History  of  the 
Island '  says :  *  A  third  part  of  its  population  was  devoured,  irom  May  to  October,  by 
a  species  of  putrid  fever,  which  carried  off  those  attacked  in  three  days.  In  the  capi- 
tal [Havana],  where  the  governor,  Villalva,  came  near  dying,  thero  died,  at  short  inter- 
vals, the  counselor  of  the  governor,  Francisco  de  Molina,  and  the  lawyers  Pedro  Pedroso, 
Fernando  de  Tobar,  and  Pablo  de  Olivares,  who  successively  replaced  each  other.  By 
this  can  be  judged  the  ravages  which  the  contagion  must  have  inflicted  on  other  classes 
and  towns.  In  that  of  Santiago  [de  Cuba]  it  increased  during  the  following  summer,  so 
that  the  people  fled  for  safety  to  the  country.*' — (Pezuela,  v.  3,  p.  182.) 

1653-'54.   ••  The  epidemic  was  renewed  with  equal  fury  during  this  time,  in  spite  of 

erecautiona  taken  to  prevent  communication  between  the  towns,  which  were,  however, 
etter  protected  by  their  distance  from  each  other,  and  by  the  bad  roads,  than  by  these 
precautions."— < 76.,  v.  3,  p.  182.) 

1654-*56.  "This  was  an  epoch  of  rivalry  and  disasters.  In  the  capital  the  pest  con- 
tinued to  carry  away  its  victims,  without  regard  to  rivalries  and  passions.'* — (76.,  v. 
3,  p.  183.) 

When  it  is  considered  that  in  the  early  history  of  yellow  fever  it  was  most  frequently 
designated  "  the  pest,"  that  the  above  scanty  records  indicate  some  of  the  character- 
istics of  the  disease  while  omitting  any  contra  indications,  aud  that  historical  records 
prove  the  existence  of  the  disease  during  some  of  the  years,  1(348-1654,  iu  Barbadoes, 
Guadeloupe,  Martinique,  St.  Cristophe,  and  probably  in  San  Domingo,  "the  cradle  of 
yellow  fever,"  it  is  difficult  to  disbelieve  that  yellow  fever  did  visit  Cuba,  as  au  epi- 
demic, during  the  above  recorded  years.  This  probability  renders  still  more  remarka- 
ble the  fact  that,  after  1654,  no  other  historical  indications  of  yellow-fever  visitations 
to  Havana  are  to  be  found  until  1701,  more  thau  one  hundred  years.*    On  the  contrary, 

*  The  municipal  board  of  health  at  Santiago  do  Cuba,  600  miles  southeast  from  Havana,  reported  in 
1879,  "tome  assert  that  yellow  fever  first  Appeared  here  in  1686,  imported  from  Mart  in  i  que,  bat  the  moat 
reliable  data  stele  that  the  disease  was  not  known  here  until  1745-1748." 
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there  are  repeated  records  of  tho  great  salubrity  of  the  climate  and  the  absence  of 
epidemic  diseases.  Among  such  records  it  will  perhaps  suffice  to  quote  the  following, 
written  in  1700:  uTho  experience  of  the  benignity  of  its  climate,  favorable  even  for 
strangers,  caused  it  [Havana]  to  be,  from  the  first,  a  desirable  residence  for  Europeans." 
—(P.  128,  v.  1,  Arrate's  Hist.) 

1761.  "  Although  Havana  is  situated  on  the  northern  boundary  of  the  Torrid  Zone, 
it  was  very  justly  considered  one  of  the  most  healthy  localities  on  the  island  before  its 
invasion,  in  a  permanent  manner,  by  the  vomito  negro  [yellow  fever],  imported  from 
Vera  Cruz  in  the  summer  of  1761.  "—-(Pezuela,  v.  2,  p.  1U.) 

"In  May,  there  came  from  Vera  Cruz,  with  materials  and  some  prisoners  destined 
for  the  works  on  the  exterior  fortifications  of  Havana,  the  men-of-war  Reina  and 
America,  which  communicated  to  the  neighborhood  tho  epidemic  known  by  the  name 
of  the  '  vomito  negro.'  At  the  end  of  the  following  June  there  were  stationed  in  thi9 
port  nine  men-of-war,  dispatched  from  Cadiz,  and  Bent  to  the  chief  of  tho  squadron, 
Don  Gutierre  de  Hevia ;  they  brought  a  re-enforcement  of  2,000  men.  To  the  epidemic, 
more  than  3,000  persons  succumbed  on  this,  the  first  appearance  of  the  vomito ;  from 
May  to  October  occurred  the  greater  number  of  victims  in  the  garrison  and  in  the 
squadron." — (Pezuela,  v.  3,  p.  27.) 

"Of  these  two  great  morbific  invasions — tho  introduction  of  yellow  fever  in  1761,  and 
of  cholera  in  1 834*— the  former  remained  endemic,  while  the  latter,  more  fatal,  disappeared 
in  the  year  of  its  first  appearance,  and  did  not  reappear  here  until  1850,  when  it  also 
reappeared  in  many  other  parts  of  America." — (Pezuela,  v.  3,  p.  164.) 

The  high  authority  of  Pezuela  as  a  most  laborious  and  careful  historian  renders  it 
unnecessary,  it  is  believed,  to  cite  other  authorities  which  might  be  quoted  in  proof 
that  yellow  fever  made  its  first  appearance,  so  far  as  authentic  historical  records  prove 
this,  in  the  year  1761 — not  in  1762,  as  so  often  stated.  That  the  disease  has  been  "  en- 
demic" or  "permanent"  in  Havana  since  1761  is  most  positively  asserted  in  the  above 
quotations,  bub  the  subsequent  prevalence  of  the  disease  is  a  subject  of  sufficient  im- 
portance to  give  interest  to  the  following  quotations  and  facts : 

1762.  The  English  general,  Lord  Albemarle,  and  Admiral  Pockock,  with  some  14,000 
soldiers  and  18,000  sailors,  besieged  Havana  J  une  6,  capturing  it  August  14, 1762,  and 
restored  it  to  Spain  July  6, 1763.  The  authorities  are  numerous  to  prove  that  Havana 
suffered  severely  by  epidemic  yellow  fever  in  1762 ;  only  one  of  these  will  be  cited, 
the  one  who  is  apparently  responsible  for  the  error  that  this  was  Havana's  first  epi- 
demic. Surgeon  Koraav,  the  first  physician  of  the  Havana  Military  Hospital,  and 
who  had  apparently  resided  in  Havana  since  1792,  wrote  in  1797 :  "Vernon's  English 
squadron  arrived,  infected  with  yellow  fever,  in  the  bay  of  Guantanamo  [in  the  ex- 
treme southeast  of  Cuba]  in  1741.  f  ignore  if  we  had  known  it  in  Havana  before  1762. 
Then  it  committed  its  greatest  ravages  in  the  conquering  English  army  and  navy,  who 
suffered  from  it  even  after  their  return  to  North  America,  according  to  Mr.  Adair/' 
— (Pp.  62-4,  v.  3, 1W77,  Cronica  Med.-Quir.  de  la  Habana.) 

Notwithstanding  the  scanty  records  of  yellow  fever  at  this  date,  history  none  the 
less  registers  tho  occurrence  of  a  yellow-fever  epidemic,  in  an  English  expedition 
which  captured  Martinique,  also  in  1762,  and  the  prevalence  in  this  same  year  of  the 
disease  in  Vera  Cruz,  New  York,  Philadelphia,  and  Charleston.  Pezeula  says  it  waa 
at  Vera  Cruz  in  1761,  in  which  year  it  was  also  at  Charleston. 

1765.  "  On  June  30  the  Coude  de  Ricla  was  relieved  by  Field  Marshal  Don  Diego 
Manrique,  who  died  with  vomito  July  13." — (Pezuela,  v.  3,  p.  51.) 

1771).  In  July  and  August  there  arrived  from  Spain,  because  of  its  war  with  Great 
Britain,  "an  army  of  3,500  men,  who  were  immediately  decimated  by  the  vomito." 
-(//>.,  v.  3,  p.  52.) 

17*0.  On  the  3d  to  5th  August  a  large  squadron  brought  an  army  of  8,000  men.  "  In 
the  two  following  months  they  suffered  a  loss  of  about  2,000  men  with  the  vomito" 
(ib.,  v.  3,  p.  52);  and  Surgeon  Rom  ay  reports,  "the  same  epidemic  was  renewed 
in  1780,  there  being  in  this  city  an  armament  and  numerous  garrisons  on  account  of 
the  war  with  Great  Britain." 

1781.  The  Spanish  army,  gathered  to  rescue  Pensacola  from  the  English,  was  at- 
tacked with  yellow  fever. — (Pezuela,  v.  1,  p.  199.) 

1793.  Moreau  de  Jonn<5s  reports  that  "public  documents"  prove  the  prevalence  of 
yellow  fever  in  Havana  iu  both  1793  and  1794. 

1794.  "On  the  9th  of  June  the  squadron  of  Aristizabal  returned  to  repair  damages 
at  this  p<>rt,  where  bad  arrived  from  Cadiz,  as  re-enforcements,  four  ships,  with  the 
chief  of  squadron,  Don  Jose"  Ulloa.  Tho  vomito  appeared  so  severely  this  summer 
that,  solely  of  the  garrison  and  of  the  squadron,  more  than  1,600  victims  were  taken, 
one  of  these  being  Ulloa.  It  was  indispensable  to  resort  to  a  general  levy  to  replace 
tho  losses  on  the  vessels." — (Pezuela,  v.  3,  p.  53.) 

In  reference  to  this  same  epidemic  Dr.  Romay  reports  several  facts,  which,  thougl 


*  Peznela,  v.  1,  pp.  207-8,  corrects  this  date,  stating,  in  accord  with  other  authorities,  that  cholera 
specially  severe  in  Havana  from  February  25  to  April  21,  1838,  and  had  almost  disappeared  by  April 
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irrelevant  to  the  present  historical  record,  are  of  sufficient  interest  to  he  cited :  "Finally, 
in  June,  1794,  after  the  ships  which  had  been  in  Ocoa  and  Bayaha  had  entered  this 

Ert,  yellow  fever  repeated  itself  with  great  violence,  attacking  not  only  sailors  and 
iropean  troops,  but  also  many  native  Americans  of  other  iprovinces  and  of  this 
country.  There  were  some  who  thought  that  this  epidemic  had  been  caused  by  im- 
portation of  the  contagion  on  two  frigates,  one  English,  the  other  Anglo-American, 
which  had  arrived  from  the  colonies  of  the  north,  then  stricken  with  this  disease. 
But  licforo  the  said  vessels  had  arrived  in  this  port  many  had  died  with  black  vomit 
in  the  hospitals;  and  farther,  the  crews  of  these  vessels  had  arrived  healthy,  and  so 
remained  until  at  least  sixteen  days  after  their  arrival.  Yellow  fever  specially  pre- 
vails here,  as  elsewhere,  in  June,  July,  and  August,  although  some  cases  have  occurred 
even  in  the  winter.  The  terrible  hurricane  which  visited  us  on  August  28,  1794, 
purified  the  air  and  gave  us  a  new  atmosphere.  It  dispelled  the  epidemic  and  relieved 
the  sick  much  more  than  did  all  the  efforts  of  medicine.  It  being  impossible  for  me 
to  visit  on  such  a  day  those  in  my  charge  at  the  hospital,  the  hurricane  preventing 
me  from  even  supplying  them  with  appropriate  aliment,  I  expected  to  find  them  in 
the  most  deplorable  state.  But,  to  my  great  joy  and  astonishment,  I  found  some  per- 
fectly well  and  others  very  nearly  so."  Dr.  Romay  adds  that  Moultrie  reported  alike 
experience  in  Charleston,  September  21,  1745 ;  and,  as  to  the  hurricane  of  August  2d, 
furnishes  the  following  meteorological  data,  the  earliest  yet  found  recorded :  August 
25, 1794,  the  thermomotcr  at  4  p.  m.  was  87.5° ;  on  26th,  12  m.,  88° ;  27th,  6  a.  m.,  86° ; 
2sth,  12  m.,  81° ;  2  p.  m.,  81.5°  ;  3  p.  m.,  82° ;  and  10  p.  m.,  81.5°. 

After  1794,  the  first  historical  records  found  begin  with  1805;  some  of  these  contain 
facts  in  regard  to  the  sanitary  condition  of  Havana  which  deserve  record. 

Mr.  Henry  Hill,  United  8tates  consular  agent  at  Havana,  reported  in  1806  (pp. 
1 13-117,  vol.  10,  Medl.  Repository)  that,  although  yellow  fever  caused  a  great  mor- 
tality among  American  seamen  in  1805,  yet  this  mortality  was  "not  great  compared 
-with  some  former  seasons."  "It  is  from  June  to  November  that  the  fever  is  most 
prevalent  and  fatal.  Indeed  it  is  seldom  known  at  any  other  seasons."  "The  streets 
are  mostly  unpaved,  without  sufficient  descent  to  carry  off  the  water  lodged  by  the 
rains,  and  no  attention  is  paid  to  the  cleanliness  of  the  city  or  to  the  health  of  the 
inhabitants  by  the  police.  The  manner  of  depositing  the  dead  in  the  churches  (which 
is  now  interdicted  by  the  bishop,  he  having  caused  to  be  built  a  cemetery  [the  ceme- 
tery of  Espada,  opened  in  1806]  without  the  city  for  that  purpose)  has  been  supposed 
greatly  to  affect  the  health  of  the  inhabitants.  The  streets  are  filled  with  mud  and 
iilt  h ;  the  back  yards  accumulate  dirt  and  nauseous  matter,  and  are  never  perfectly 
cleansed,  and  the  privies  are  kept  in  them,  together  with  mules  and  dogs;  and  many 
yards  have  cisterns  which  are  very  unwholesome.  From  all  these  causes  clouds  of 
putrid  exhalations  are  formed  in  the  atmosphere.  No  wonder,  then,  during  the  sum- 
mer months,  when  the  sun  is  nearly  vertical,  rains  frequent,  and  the  winds  change- 
able, that  so  populous  a  city  should  be  unhealthy.  Indeed,  I  think,  it  would  l>e 
uninhabitable  were  it  not  for  the  blessing  of  a  pure  sea  air  that  occasionally  mixes 
with  and  corrects  its  fetid  atmosphere." 

Humboldt,  who  visited  Havana  in  1800  and  1804,  describes  the  streets  as  unpaved, 
filled  with  mud,  almost  impassable  in  wet  weather,  and  to  be  traveled  only  in  car- 
riages or  on  horseback.  He  further  says,  "  during  my  residence  in  Spanish  America 
few  of  the  cities  presented  a  more  disgusting  appearance  than  did  Havana  from  the 
want  of  a  good  police.  One  walked  through  the  mud  to  the  knees,"  &c.  "There,  as 
in  many  of  our  older  cities  in  Europe,  the  adoption  of  a  bad  plan  when  laying  out  the 
city  can  only  be  slowly  remedied."  The  city  proper  "is  surrounded  by  walls,  is 
about  1,900  yards  long  by  1,060  yards  wide  (416  acres),  and  yet  there  are  piled  in  this 
narrow  space  44,000  people,  of  whom  26,000  are  blacks  and  mulattocs." 

Codinach,  p.  25,  v.  i,  "Tratado  del  Vomito,  Habana,  1868,"  writes:  "Since  then 
(1816)  yellow  fever  exists  with  more  or  less  intensity  every  year  in  Havana,  Santiago 
de  Cuba,  Matanzas  and  other  places  on  the  coast  of  Cuba."  And  he  states  that  from 
1S08  to  1816  yellow  fever  had  rested  its  ravages  for  lack  of  fuel,  but  that  in  1816  the 
landing  of  numerous  people,  and  the  arrival  of  successive  armed  expeditions  became 
frequent,  so  that  an  epidemic  broke  out,  "just  as  always  heretofore  as  fast  as  new- 
comers arrived." 

Dr.  J.  F.  Cruzado,  in  his  "Memoria  sobre  la  Fiebre  Amarilla  endemica  en  la  Isla  de 
Cuba,"  1865,  writes,  that  after  a  continuous  residence  in  Santiago  de  Cuba,  Trinidad, 
and  Habana,  since  1821,  the  yellow  fever  appears  in  Cuba  "almost  annually  as  an 
endemic." 

Dr.  Jose"  Fernandez  de  Madrid  delivered  an  address  in  Havana  in  1622,  published  in 
1824,  in  which  he  stated  that  yellow  fever  and  dysentery  are  both  "endemic  diseases" 
in  Havana. 

Reporting  on  the  severe  epidemic  of  1837  in  Havana,  Dr.  Maher  (pp.  99-115,  v.  4, 
Bukn.  de  rAcad.  de  MeVL  Paris)  wrote  that  yellow  fever  "reigns  all  yean  at  Havana, 
.almost  from  one  end  of  the  year  to  the  other;"  that  the  water  of  the  harbor  holds  in 
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Bolutiou  a  vast  quantity  of  putrid  matters,  and  that  the  unpaved  streets  are  extremely 
filthy. 

Dr.  Chas.  Belot  details  with  indignant  emphasis  the  particular  insanitary  conditions 
of  Havana,  and  testifies  that  his  experience  extended  back  more  than  twenty  years. 
t.  e.,  since  1845  at  least,  during  whicn  time  yellow  fever  was  present  every  year,  ana 
was  "endemic." 

The  statistics  published  in  this  report  to  the  United  States  National  Board  of  Health 
date  back  to  1851,  and  conclusively  prove  the  annual  prevalence  of  yellow  fever  from 
that  date  to  the  present  time,  not  only  in  Havana,  but  also  in  numerous  other  places 
in  Cuba. 

8o  far  as  Havana  is  concerned,  the  statistics,  published  herewith,  together  with  the 
official  manuscript  reports  of  the  military  hospitals  in  Havana,  and  of  the  Cuban  supe- 
rior board  of  health,  prove  much  more  than  the  annual  prevalence  of  yellow  fever;  for 
they  prove  that,  during  the  408  months,  from  January,  1856,  to  January,  1880,  there 
was  but  one  single  month,  viz,  December,  1866,  exempt  from  an  officially  reported 
case  of  the  disease.  Now,  the  combined  reports  referred  to  begin  only  with  1856,  and 
they  refer  from  1856  to  1869  solely  to  the  military  and  civil  hospitals,  exclusive  of  the 
very  numerous  cases  of  yellow  fever  in  the  preponderating  civil  population  not  treated 
in  the  hospitals;  hence,  the  facts  stated  justify  the  conclusion  that  yellow  fever  has. 
prevailed  in  Havana  monthly,  not  only  for  the  past  twenty-four  years,  but  also,  in  all 
probability,  for  many  years  anterior  to  1856. 

The  historical  evidence  now  concluded  leads  to  the  belief  that  while  Havana  did 
probably  suffer  from  yellow  fever,  1648-1655,  yet  that  this  disease  failed,  until  1761,  to 
commit  such  ravage  or  fain  such  foothold  as  to  compel  its  historical  record,  and  that 
since  1761  it  has  annually,  and  during  many  past  years,  monthly,  prevailed. 

These  conclusions  incited  two  researches:  first,  in  reference  to  the  prevalence  of 
yellow  fever  in  other  places  prior  to  the  establishment  of  one  of  its  permanent  domi- 
cile in  Havana;  and,  second,  in  reference  to  the  causes  which,  on  the  one  hand,  delayed 
its  appearance  in  Cuba,  and,  on  the  other  hand,  rendered  its  domiciliation  there  so 
continuous  and  so  disastrous  both  to  Cuba  and  to  other  places  maintaining  constant 
commercial  intercourse  with  Havana  and  other  Cuban  ports.  These  subjects  will  be 
•considered  in  the  next  twe  chapters. 


CHAPTER   XVIII. 

CHRONOLOGICAL  SUMMARY  OF  THE  GEOGRAPHICAL  DISTRIBUTION  OF 

YELLOW  FEVER.  149SM762. 

The  importance  of  this  subject  has  been  so  conclusively  demonstrated  by  such  works 
as  Hirsch's  Geographical  History  of  Disease  that  it  is  to  be  hoped  the  day  is  not  dis- 
tant when  science  will  be  placed  in  possession  of  as  complete  a  record  of  yellow-fever 
invasions  as  the  imperfections  of  history  may  permit.  In  the  mean  time,  the  follow- 
ing contribution,  though  imperfect,  has  the  merit  of  being  more  extensive,  and  at  the 
same  time  more  accurate,  as  is  believed,  than  any  similar  contribution  referring  to  the 
same  period,  1492-1762. 

In  1820,  Moreau  de  Jonnes  presented  the  first  valuable  contribution* to  the  geographi- 
cal history  of  the  disease ;  this  was  succeeded  by  Hirsch's  chapter  on  the  subject  in 
1860.  Cornilliao  has  given  the  best  summary  respecting  the  Antilles,  Feraud  as  well 
as  Cornilliao  respecting  Martinique,  and  Toner  respecting  the  United  States.  All  of 
these  contain  errors,  many  of  omission,  some  of  commission.  Some  of  these  have  been 
corrected  in  the  following  list,  but  it  would  be  impossible  to  present  an  absolutely 
correct  list,  unless  reference  were  made  to  the  innumerable  original  sources  of  infor- 
mation, and  unless  the  Spanish  and  Portuguese  literature  of  yellow  fever  were  thor- 
oughly investigated. 

As  is  well  known,  the  descriptions  of  yellow  fever  are  very  unsatisfactory  until 
about  1635,  hence  all  dates  earlier  than  this  must  be  regarded  as  highly  probable 
dates  of  yellow  fever  epidemics,  but  not  as  absolutely  certain  dates.  Even  after  1635 
many  epidemics  are  described  with  equal  obscurity.  The  most  doubtful  dates  will  be 
followed  by  a  point  (f )  of  interrogation. 

It  is  important  to  remember  that  very  many  of  the  dates  refer  to  disastrous  epidem- 
ics, while  in  other  unrecorded  years  there  is  much  evidence  to  prove  that  the  disease 
did  repeatedly  occur  to  some  extent  sporadically,  if  not  epidemically.  This  is  notably 
the  case  as  to  San  Domingo,  Jamaica,  Barbadoes,  Martinique,  and  Guadeloupe,  which 
were  for  many  years  prominent  in  war  or  commerce. 
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Table  No.  16.— Xitt  of  place*  and  date*  of  the  prevalence  of  yellow  fever,  1492-1762. # 

WEST  INDIES,  t 


Cureooa 

CabeTT. 

••  English  Antilles'*. 

Grenada , 

Guadeloupe 


Jamaica  ... 
Martinique 


Monterrrat . . 

Meres 

Porto  Rico... 
San  Domingo 


StCristophe. 

St  Croix 

StLoeie  .... 
St.  Thomaa. . . 


Year  of  occurrence. 


1708. 

1647,  1066,  lOOt  1008.  1084,  lOOfe  1090,  1080,  1701, 
1700,  1715,  1720?,  1721,  17226,  1723,  1724c,  1788. 
17400. 

1750,1700. 

1648-16651, 1701, 1702.    Pezuela,  Ac 

1701. 

1684. 

1035,  1040,  1648,  1053.  Has  generally  suffered 
when  Martinique  did,  but  not  aa  well  recorded. 

Epidemics  reported  during  "first  years*'  of  ita 
settlement,  also  in  1001, 1704,  J  75a 

1641c,  1048c,  16480,  1651c,  1652c,  1653c,  1655c,  1008* 
1082-17086, 1720-17350, 1740-1755c,  1762c 

1080. 

1700. 

1508, 1513d. 

1483  f,  1484, 1485,  1480,  1508, 1608, 1514, 1588, 1564A 
16604,  1507d,  15804  1588o\  1685,  1586dL  16888, 
1642o\  lGOOd,  1085,  1086c,  1080,  1O0L  1705,  1708, 
1733-1744, 17405, 1755.  "  18  disastrous  epidem- 
ics 1700-1800.  "—Codinach. 

1048, 1052, 1653. 

1640. 

1081a. 

1702. 

1688/ 


*  Dates  referring  to  the  Antilles,  and  having  no  letter  or  other  reference  attached  thereto,  ere  cited 
on  the  authority  of  CornUliac;  lor  the  moat  part  in  Part  II  of  bis  work  of  1807.  Like  dates  referring 
to  the  United  States  hare  the  authority  of  Toner  in  the  Annual  Report  1878.  U.  &  Marine  Hospital 
Service.    The  dates  which  are  lettered  are  cited  on  the  authority  of  the  following: 

a.  M.do  Jonnea. 

o.  Hirscb, 

e.  Feraud. 

d.  Codinach. 

t.  Pym. 

/.  8mart'a  Y.  F.  Epidemics  of  Bermuda,  1863. 

g.  Am.  Ed.  Cyclop.  Pract  Med.,  1845;  Art,  Yellow  Fever. 

Moat  of  these  authors  refer  to  the  original  sources  from  whence  they  derived  their  information ;  and 
the  full  titles  of  the  books  unspecified  above  will  be  found  in  the  biographical  list  of  this  report 

t  There  are  no  records  of  the  appearance  of  yellow  fever  until  after  1762  in  the  following 
islands,  vis:  Dominica,  though  settled  in  I860;  Tabago  in  1034,  Tortola  1050,  and  St  Vincent,  though 
settled  in  1600.    Trinidad,  settled  in  1787,  has  had  very  few  epidemics. 

List  for  Continental  America,  exclusive  of  the  United  States. 


Places. 


Vera  Cms,  Max. 


Hew  Grenada,  or  United  States  of  Columbia: 

Cartbacena 

Porto  BeDo 

St.  Marsha 


Years. 


Founded  in  1518,  and  Tejada  says  yellow  fever 
probably  ever  since  then;  since  1600,  saya 
Father  Allegre ;  since  1670,  says  Heinemann, 
who,  after  quoting  the  above,  states  that  yellow 
fever  has  since  been  endemic,  and  absent  very 
few  years,  with  frequent  violent  epidemics. 

1720a,  1741  (Moseley),  1744a. 

1720c. 

1720a. 
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List  for  Continental  America,  exclusive  of  the  United  States— Continued. 


PlaCCS. 

Yean. 

Darien: 

1614, 1518  f.  1740. 

St.  Maria 

1514. 

1740. 

Brasil 

1648  f  and  succeeding  years,  Codinaoh.  Brazil 
first  discovered  in  1500.  First  opening  of  gold 
mines  in  1684.  Diamond  mines  discovered, 
178a 

1684,  Cornilliao  and  M.  de  Jonnejs ;  1686.  Condi- 
liao  and  Melier;  1680,  "N.  O.  8anty.  Comn. 
Kept.,  1853,"  p.  160 ;  1687  to  1690,  La  Boche, 
p.  211,  v.  2. 

1687  to  1690,  La  Boche,  p.  211,  v.  2. 

1687  to  1690.  La  Boche,  p.  211,  v.  2. 

1744  to  17481,  "N.  O.  Banty.  Comn.  BeptnlSSa," 
p.  160.  No  reoccurrence  until  December •  1849, 
since  when  it  has  annually  prevailed. 

Ifohfe 

Mo  Janeiro xx 

«Co»tt  of  Brftffl". 

• 

Hit  for  Spain  and  Europe, 


Places. 


Cadis,  Spain 

Malaga,  Spain 

Minorca 

The  Cyclop.  Praot  Med.  presents  some  evidence 

'  Justifying  the  suspicion  that  epidemics  at  tho  fol- 
lowing places  and  dates  may  have  been  of  yellow 
fever: 

Barcelona 

8aragossa 

Spain* 

Cadiz.  Seville,  Carthagena,  Alioant,  and  Valencia. . 

Gibraltar 

Malaga 

Lisbon,  Portugal 

Boohefort,  France. 

West  coast  of  Africa,  Senegal 


1643d,  16454,  1647d,  1684*  1705a,  1781a,  17820% 

1788a,  1784a,1736s,  1744a,  1746a. 
1741a. 
1744a,  1747a,  1748a 


1497, 1501, 1515, 1589, 1621& 

1564. 

1600, 1621. 

1648. 

1649, 1727. 

1678, 1679. 

1728a  (1649ft  1736jrf). 

1694a. 

Settled  by  the  French  in  1635.    "  1759  or  1760  "  Is 

the  earliest  record,  found  by  Feraud,  of  the 

oocurrenoe  of  yellow  fever. 


♦During  1800  to  1845  not  less  than  89  places  in  Spain  Buffered  with  yellow  fever. 

List  for  the  Vnited  States. 


Places. 


Albany.N.Y 

BUoxi,Mis8 

Boston,  Mass 

Oatakill,N.Y.... 
Charleston,  8.  C. 

Holliston,  Msas . . 

Mobile,  Ala 

New  Haven,  Conn 
NewYork,N.  Y. 

Norfolk.  Va 

Philadelphia,  Pa . 

Stamford,  Conn. . 


1746. 
1702. 
1698. 
1743. 
1699, 1700  (McClelland),  1708,  1718  (McClelland), 

1728, 1732, 1734, 1789,  1741  (Moultrie),  1745,1748; 

1753, 1755, 1761, 1762. 
1741! 
1705. 
1748. 
1668f,  1702,  1782,  1741, 1742,  1748,  1745, 1747, 1748, 

1762. 
17376,17410.17425,1747. 
1695,  1699,  1782, 1741, 1742,  1748, 1744, 1747, 17605, 

1762. 
1745. 
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Table  No.  17. — List  of  dates  and  places,  excluding  those  most  doubtful,  of  the  prevalence 

of  yellow  fever,  1492-1762. 


1494-'96— 4  ywri. 

1508 

1506 


1513 

1514 

1W 1654, 1500, 1507, 1580, 1583, 158^568,1623—0  years 

1635 

1640 

1641 

1643 

1643 

1645 

1647 

1648 

1649 

1651 

165B 

1653 

1655 

1660 


1679 

1682 
1683 
1684 
1685 
1686 
1687 
1688 
1689 
1690 

1691 


1699 
1694 


1696 
1697 


1693 

1700 
1701 
1702 
1703 
1704 
1705 
1766 
1707 
1708 
1713 
1715 
1729 
1721 
1722 
1723 
1724 
1725 
1726 
1787 
1728 
1729 

1730 
1731 
1732 

1733 
1734 
1736 
1736 
1737 
1738 
1739 
1740 


PUoe». 


-t- 

San  Domingo. 

San  Domingo. 

San  Domingo  and  Porto  Rico. 

Porto  Rico. 

8an  Domingo,  Panama,  St  Maria. 

San  Domingo. 

Guadeloupe. 

Guadeloupe,  St.  Croix. 

Martinique. 

San  Domingo. 

Cadiz. 

Cadis. 

Barbadoes,  Cadis. 

Guadeloupe,  Martinique,  8t.  Cristophe. 

Martinique. 

Martinique. 

Martinique,  St.  Cristophe. 

Guadeloupe,  Martinique,  St  Cristophe. 

Martinique. 

San  Domingo. 

Barbadoes. 

Martinique. 

Vera  Cruz,  since  1679  and  probably  earlier,  al- 
most annually. 

Martinique. 

Martinique. 

Martinique,  Pernambuco,  Cadiz. 

Martinique,  Pernambuco,  San  Domingo. 

Martinique,  Pernambuco,  San  Domingo. 

Martinique,  Pernambuco,  Rio  Janeiro,  Bahia. 

Martinique,  Pernambuco,  Rio  Janeiro,  Bahia. 

Martinique,  Pernambuco,  Rio  Janeiro,  Bahia. 

Martinique,  Pernambuco,  Rio  Janeiro,  Bahia> 
Montserrat  San  Domingo. 

Martinique,  Barbadoea,  Jamaica,  8an  Domingo, 
St.  Lucie. 

Martinique. 

Martinique,  Barbadoea,  Boston. 

Martinique,  Barbadoea,  Grenada,  Rochefort 

Martinique,  Barbadoea,  Philadelphia. 

Martinique,  Barbadoea. 

Martinique. 

Martinique. 

Martinique,  Barbadoea,  Bermuda,  Charlestoa, 
Philadelphia. 

Martinique,  Charleston. 

Martinique,  Barbadoea. 

Martinique,  St.  Thomas,  Biloxi,  New  York. 

Martinique,  Charleston. 

Martinique,  Jamaica. 

Martinique,  San  Domingo.  Cadis,  Mobile. 

Martinique,  Antigua,  Barbadoes,  Nitres. 

Martinique. 

Martinique,  San  Domingo. 

Charleston. 

Barbadoes. 

Barbadoes,  Martinique. 

Barbadoes,  Martinique. 

Barbadoea,  Martinique. 

Barbadoes,  Martinique,  Lisbon. 

Barbadoes,  Murtinique. 

Martinique. 

Martinique. 

Martinique 

Martinique,  Charleston. 

Martinique,  Carthagcna,  Porto  Bello,  and  St 
Martha  (South  America). 

Martinique. 

Martinique,  Cadiz. 

Martinique  Cadiz,  Charleston,  Ne^r  York,  Phila- 
delphia. 

Martinique,  Barlmdoea,  San  Domingo,  Cadis. 

Mamuique,  San  Domingo,  Cadiz,  Charleston. 

Martinique,  San  Domingo. 

San  Domingo,  Cadiz. 

San  Doiuingo,  Norfolk. 

San  Domiugo. 

San  Domingo,  Charleston. 

San  Domingo,  Barbadoes,  Panama,  Guayaquil. 


4428  COW 
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Table  No.  17. — List  of  dates  and  places,  $c. — Continued. 


Places. 


1741 


1742 
1743 
1744 

1745 
1740 
1747 
1748 
1740 
1750 
1751 
1752 
1753 
1754 
1755 
1750 
1760 
1761 
1762 


San  Domingo,  Carthacena  (South  America),  Mal- 
aga, Charleston,  HoLUatoo,  Now  York.  Norfolk. 
Philadelphia. 

San  Domingo,  New  York,  Norfolk,  Philadelphia. 

San  Domingo,  Catskill,  New  York,  Philadelphia. 

San  Domingo,  Carthagena  (South  America),  Ca- 
dis. Minorca. 

Charleston,  New  York,  Philadelphia,  Stamford. 

San  Domingo,  Cadiz,  Albany. 

Minorca,  New  York,  Norfolk,  Philadelphia. 

Minorca,  Charleston,  New  York,  Philadelphia. 

Martinique. 

Martinique,  Caracoa,  Jamaica. 

Martinique. 

Martinique. 

Martinique,  Charleston. 

Martinique. 

Martinique,  San  Domingo,  Charleston. 

Senegal. 

Curaooa. 

Havana,  Charleston. 

Havana,  Martinique,  Charleston,  New  York, 
Philadelphia. 


Analysis  of  the  above  historical  records  of  the  prevalence  of  yellow  fever. 

141  years,  1404  to  1635,  there  occurred  10  invasions  during  16  of  said  years  in  4  localities. 
128  years,  1635  to  1762,  there  occurred  208  invasions  during  86  Of  said  years  in  43  localities. 

260  years,  1404  to  1762,  there  occurred  227  invasions  during  102  of  said  years  in  46  localities. 
N.  B.— As  San  Domingo  was  one  of  the  4,  and  also  of  the  43,  localities,  the  sum  total  is  46  localities. 

To  these  227  invasions  or  epidemics  should  he  added,  certainly  since  1679,  the  almost 
annual  prevalence  of  the  disease  in  Vera  Crnz.  It  is  believed  that  a  thorough  search 
into  even  the  meaner  records  in  the  histories  of  all  nations  would  increase  to  more 
than  300  the  above-recorded  invasions,  and  yet  the  only  list  comparable  to  the  above 
(M.  de  Jonnes)  recorded  only  83  invasions,  1494-1762. 

It  will  be  observed  that  there  were  in  the  United  States  44  invasions  recorded  in 
twelve  different  places  prior  to  the  first  invasion  of  Havana  in  1761. 


CHAPTER   XIX. 

HISTORICAL  SKETCH  OF  THE  RISE  AND  PROGRESS  OF  HAVANA  AND 
CUBA  IN  CONNECTION  WITH  THE  APPEARANCE  AND  PERSISTENCE  OF 
YELLOW  FEVER. 

A  glance  at  the  chronological  record  of  yellow  fever  in  the  Antilles,  prior  to  1762,  dem- 
onstrates the  fact,  evident  even  at  the  present  time,  that  some  of  these  islands  were  fre- 
quently devastated,  while  others,  though  possessing  the  same  climatic,  geological,  and 
other  local  conditions,  were  rarely,  ana  some  never,  invaded.  If  the  following  facts 
aid  to  explain  why  Cuba  was  exempt  until  1761,  and  has  been  annually  invaded  since 
then,  it  is  confidently  believed  that  historical  research  would  disclose  a  similar  series 
of  facts  in  explanation  of  like  exemptions  and  invasions  of  other  islands  of  the  Antilles. 
However,  it  is  important  to  note  that  the  long-continued  exemption  of  some  of  these 
islands  alone  suffices  to  disprove  the  very  common  belief  that  yellow  fever  either  orig- 
inates spontaneously  in  all  of  them  or  holds  them  as  lairs  to  lurk  in  until  a  while 
victim  can  be  seized  upon. 

Spain  took  possession  of  Cuba  in  1511,  19  years  after  San  Domingo  was  taken  pos- 
session of,  8  years  prior  to  the  settlement  of  Mexico,  and  15  years  prior  to  that  of  Peru. 
The  gold  mines  of  the  three  last  attracted  to  them,  to  the  neglect  of  Cuba,  the  military 
and  commercial  enterprises  of  Spain,  so  that  "  Cuba  presented  during  two  centuries 
and  a  half  (1511-1761)  a  uniform  aspect;  the  same  plants  were  cultivated  which  had 
nourished  the  half-wild  natives,  and  the  vast  savannas  of  the  great  island  were 
peopled  with  numerous  herds  of  cattle." — (P.  247,  v.  3,  Humboldt's  Travels,  Bonn's  ed.) 

Until  the  eighteenth  century,  says  the  same  authority,  Havana  "exported  only 
•kins  and  leather/9  and  not  until  after  its  capture  by  the  English,  in  1769,  did  it  be> 
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come  "  the  metropolis  of  the  Antilles."  Preyed  upon  by  pirates  and  by  hostile  mi]  itary 
expeditions,  oppressed  by  Spain's  most  burdensome  laws  restricting  colonial  enter- 
prise and  commerce,  Cuba  made  so  little  progress  that  in  1762,  more  than  250  years 
after  its  colonization,  there  were  spread  over  the  47,000  square  miles  of  this  great 
island  only  about  120,000  people;  for.  in  1774,  after  12  years  of  unparalleled  prosperity, 
the  first  census  enumerated  a  total  population  of  only  171,620,  of  whom  less  than 
100.000  were  whites.  In  the  hundred  years  succeeding  1762,  this  insignificant  120,000 
had  increased  to  nearly  one  and  a  half  millions.  An  historian  has  well  said,  that  for 
two  centuries  and  a  half  Cuba  remained  in  "a  perfect  state  of  lethargy." 

Concerning  this  period,  history  records  several  facts  of  importance  in  reference  to 
yellow  fever.  In  early  colonial  times,  fleets  passing  to  and  fro  between  Spain  and 
America  made  the  harbor  of  St.  Domingo  City  their  haven,  while  only  subsequently 
did  vessels  from  Spanish  America  delay  at  Havana  to  exchange  gold  for  provisions, 
and  to  unite  in  convoys  for  their  protection  against  corsairs  and  filibusters. 

Even  until  1765,  Spanish  colonial  policy  not  only  drove  foreign  ships  from  its  pro- 
vincial coasts  by  armed  vessels  or  "guardia  costas,"  but  also  forced  its  own  vessels, 
loa-lod  with  provincial  products,  to  restrict  themselves  to  certain  ports  of  the  mother 
country.  In  early  times  this  commerce  was  limited  to  Seville,  some  50  miles  inlaud, 
an«l  north  of  the  seaport  of  Cadiz.  Buckle  writes,  "  Seville,  therefore,  remained  the 
only  port  for  a  long  time,  until  the  Guadalquivir,  which,  in  the  time  of  the  Emperor 
Charles  V  [IfilC-'So]  was  navigable  up  to  tho  town,  became,  for  large  vessels,  inacces- 
sible, when  the  port  was  removed  to  Cadiz,  from  whence,  at  stated  times  (usually  once 
a  year,  in  September),  a  fleet  sailed  for  Mexico  and  galleons  for  Porto  Beilo."  As  is 
well  known,  Cadiz  suffered  earlier  and  more  frequently  during  the  seventeenth  and 
eighteenth  centuries  with  yellow  fever  than  all  other  places  in  Spain,  and  this  fact, 
while  inexplicable  by  those  who  credit  the  spontaneous  local  origin  of  the  disease,  is  by 
history  readily  explained  as  above  to  those  who  believe  that  yellow  fever  is  portable. 

Some  facts  will  now  bo  cited  to  explain  why  Cuba  entered  on  a  period  of  prosperity, 
thereby  furnishing  ample  unacclimated  material  for  the  yellow-fever  poison  introduced 
in  1761,  and  ample  opportunities  both  for  new  importations  and  for  constant  and  ex- 
tensive export  at  ions  of  tho  poison. 

The  Spanish  historian,  Pezuela,  in  accord  with  all  other  authorities,  writes :  "An 
event  which  was  apparently  a  misfortune,  the  capture  of  Havana  by  the  English, 
awakened  the  public  mind.  *  The  city  was  evacuated  by  them  July  6,  1763,  and  from 
that  time  we  trace  the  first  efforts  of  a  new-born  industry.''  During  the  time  of  Eng- 
lish occupation  "  new  life  was  given  to  agriculture  in  Cuba  by  Engand's  commercial 
activity  and  by  the  desire  to  open  a  new  mart  for  her  African  slave  trade."  Without 
commerce  or  agriculture,  "occupied  chiefly  in  raising  cattle "  and  " in  smuggling," 
Cuba  required  so  few  African  slaves  that  though  these  were  first  introduced  in  1521, 
yet  not  more  than  60,000  had  been  imported  during  the  succeeding  240  years ;  while 
during  the  60  years  succeeding  1762,  more  than  400,000  were  imported.  As  slave  labor 
increased,  so  did  the  prosperity  of  Cuba  increase  with  unfaltering;  step,  until  the  dis- 
astrous insurrection  of  October,  1866,  which,  thongh  officially  terminated  in  February, 
1878,  continues  to  be  a  serious  impediment  to  the  renewal  of  prosperity  in  the  east  of 
Cuba. 

Cuba's  progress  has  been  especially  due  to  the  culture  of  sugar,  tobacco,  and  coffee, 
all  the  products  of  slave  labor,  and  all  cultivated  to  so  little  extent  until  after  176$ 
that  they  did  not  become  of  great  commercial  importance  to  foreign  nations  until  the 
close  of  the  eighteenth  century.  With  slaves  and  increasing  prosperity  came  thousands 
of  immigrants  from  Spain  and  adventurers  from  every  land,  Spanish  colonists  from 
Florida  (ceded  to  Great  Britain  in  1763),  and  many  French  colonists  flying  from  the 
revolution,  1790-1794,  in  San  Domingo. 

While  the  rapid  and  enormous  increase  since  1762  in  the  population  of  Cuba,  as 
shown  in  Chapter  XXV  in  the  statistics  of  its  various  censuses,  is  the  most  important 
proof  of  its  rise  and  progress,  yet  the  following  proofs  are  also  of  interest.    From  1763 


home  demand  had  been  supplied,  918,263  arrobas  [25  pounds  each]  were  exported,  at 
the  rate  of  $6  to  $7  each  arroba."  Cuba  was  of  so  little  consequence  even  in  1789 — 
twenty-seven  years  after  tho  dawn  of  its  prosperity — that  the  annual  revenue  derived 
from  it  by  the  government  was  only  $700,000;  this  had  increased  in  1824  to  $5,000,000, 
in  1852  to  $16,000,000,  aud  is  reported  to  nave  been  in  the  financial  year  1878-79,  with 
a  population  less  than  a  million  and  a  half,  $57,838,552.28.  But  slave  labor  and  its 
products  could  never  have  yielded  such  remarkable  results  if  Spain  had  not  relieved 
Cuba  and  other  colonies  from  some  of  the  intolerable  commercial  restrictions  imposed 
upon  them.  The  following  extracts  from  Buckle's  History  of  Civilization  (pp.  93-95, 
toI.  2,  Am.  ed.)  will  throw  some  light  on  this  subject : 
"  It  was  also  in  the  reign  of  Charles  III  [1759-1788]  that  the  American  colonies  were, 
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for  the  first  time,  treated  according  to  the  maxims  of  a  wise  and  liberal  policy." 
"Towards  this  end,  and  with  the  object  of  giving  fair  play  to  the  growth  of  their 
wealth,  he  did  everything  which  the  knowledge  and  resources  of  that  age  allowed 
him  to  do.  In  1764  he  accomplished  what  was  then  considered  the  great  feat  of  estab- 
lishing every  month  a  regular  communication  with  America,  in  order  that  the  reforms 
which  he  projected  might  be  more  easily  introduced  and  the  grievances  of  the  colonies 
attended  to."  This  monthly  communication  was  more  especially  between  Cadiz  and 
Havana.  "  In  the  very  next  year.  October  16, 1765,  free  trade  was  conceded  to  the  West 
Indies,  whose  abundant  commodities  were  now,  for  the  first  time,  allowed  to  circulate 
to  their  own  benefit,  as  well  as  to  the  benefit  of  their  neighbors.  Into  the  colonies 
generally  vast  improvements  were  introduced,  many  oppressions  were  removed,  the 
tyranny  of  officials  was  checked,  and  the  burdens  of  the  people  were  lightened." 
"Early  in  the  reign  of  Charles  III  steps  had  been  taken  towards  the  adoption  of  more 
liberal  principles  in  the  commerce  with  America,  but  in  the  year  1778  a  complete  and 
radical  change  was  introduced.  The  establishment  of  a  free  trade  rapidly  produced 
the  most  beneficial  consequences.  The  export  of  foreign  goods  was  tripled,  of  home 
produce  quintupled,  and  tne  returns  from  America  augmented  in  the  astonishing  pro- 
portion of  nine  to  oue.    The  produce  of  the  customs  increased  with  equal  rapidity." 

The  modern  reader  is  apt  to  be  very  much  misled  by  the  expression  "  free  trade" 
in  these  extracts,  an  expression  used  in  so  relative  and  restricted  a  sense,  that  history 
declares  repeatedly  in  various  years  subsequent  to  1765  that  Spain  had  granted  free 
trade  to  Cuba.  But,  in  truth,  at  no  period  whatever,  certainly  not  in  1879,  has  Cuba 
ever  enjoyed  that  which  modern  political  economists  understand  by  "  free  trade." 
Apparently  the  free  trade  which  Buckle  refers  to,  as  granted  in  1765,  was  solely  that 
then  Spain  first  '*  removed  the  restrictions  which  confined  the  colonies  in  the  ports  of 
Spain  to  Cadiz  and  Seville  alone."  However,  Pezuela,  while  referring  to  concessions 
granted  Cuba  in  1765,  so  important  that  marked  prosperity  followed  at  once,  states 
that  it  was  in  1778  that  occurred  "  probably  the  most  useful  of  all  the  proclamations 
issued  by  the  government,  viz,  the  declaration  of  the  liberty  of  commerce  between  the 
chief  ports  of  Spain  and  of  America,"  t.  e.,  of  Spanish  colonies  in  America.  As  addi- 
tional evidences  of  the  limited  significance  of  free  trade  as  applied  to  the  policy  of 
Spain,  and  of  the  causes  which  had  so  long  kept  Cuba  in  a  state  of  lethargy,  the  fol- 
lowing facts  are  cited : 

Only  "  in  1771  was  Havana,  as  well  as  other  Cuban  ports  declared  open  to  the  com- 
merce of  the  world  in  certain  articles  of  grain,  &c,  used  as  provisions."  "  In  1792 
coffee,  indigo,  and  cotton  were  declared  exempt  from  tithes  for  10  years ;  in  1804  this 
exemption  was  made  perpetual,  and  was  extended  to  sugar  plantations  then  in  exist- 
ence." "  In  1815  the  restrictions  on  and  the  government  monopoly  of  tobacco  were 
removed,  the  trade  opened  to  the  public,  and  from  that  time,  it  may  be  said,  com- 
menced the  cigar  business,  and  its  growth  to  be  the  second  business  in  extent  in  the 
island."  "The  right  to  enjoy  commercial  intercourse  with  other  nations  besides  the 
mother-country  was  granted  on  February  10, 1818." 

The  historical  facts  now  cited  will  suffice,  it  is  believed,  to  aid  us  in  understanding 
why  Cuba  did  not  become  until  1761  a  favored  resort  of  yellow  fever. 

But  there  is  another  point  worthy  of  consideration  in  the  present  connection :  this  is, 
that  since  1761  there  has  been  a  greater  and  greater  dissemination  of  the  poison  through- 
out the  island.  This  extensive  dissemination  was  especially  marked  during  the  insur- 
rection, 1868-78,  when,  in  some  of  these  years,  Spain  traversed  every  part  of  the  island, 
and  especially  the  eastern  department,  with  100,000  soldiers.  None  the  less,  country 
towns  and  villages  did  in  former  times  generally  escape  the  disease,  and  not  infrequent- 
ly some  still  do.  It  is  confidently  believed  that  one  of  the  causes  of  this  consists  in- 
the  varying  facilities  of  travel,  and  that  this  point  deserves  brief  consideration. 

Since  early  times  the  ordinary  roads  have,  of  course,  been  improved.  But,  referring 
to  these  in  recent  years,  one  author  (Thrasher)  states:  "  We  may  observe  generally 
that  in  the  western  department  they  are  fair,  in  the  central  poor,  and  in  the  eastern 
impracticable  for  wheel  carriages.  The  common  roads  are  little  more  than  open  por- 
tions of  country  left  for  public  transit,  and  being  without  grading  or  repair  of  any 
kind  upon  them,  partake  of  the  qualities  of  the  land  where  they  may  be  located. 
In  some  places  they  are  hilly,  stony,  and  dangerous,  in  others  they  have  a  deep  allu- 
vial soil,  intransitable  except  in  the  dry  season.  Traveling  is,  therefore,  a  matter  of 
no  little  trouble  and  delay."  Another  author  (Hazard)  reports:  "Without  the  as- 
sistance of  railroad  and  steamboat  routes,  the  communications  on  the  island  of  Cuba 
would  be  the  worst  in  the  world.  The  nature  of  the  earth,  and  the  abundance  of  tho 
rains,  which  produce  frequent  inundations,  and  almost  perpetual  mud,  in  which 
horses  and  conveyances  get.  stuck  fast,  do  not  permit  of  the  construction  of  other  roads 
than  the  expensive  calzadas  [or  public  highways].  Of  these  there  are  many."  "  On 
all  such  roads  journeys  can  be  made  in  the  voiante,  but  the  moment  these  principal 
roads  are  left,  it  becomes  a  matter  of  imperative  necessity  to  go  on  horseback,  as,  by 
other  means,  travel  would  be  impossible." 

These  extracts  give  sufficient  information  of  tho  difficulties  of  inland  communica- 
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tion  in  Cuba,  difficulties  which  extended  to  every  part  of  the  island  until  November, 
1637,  when  the  first  railroad  to  Cuba  was  opened  to  travel,  over  the  17  miles  from  Havana 
to  Bejucai.  By  1852  Cuba  had  360  miles  of  railroad,  300  of  these  concentrating  at 
Havana,  and  Pezaela  reports  (p.  359,  v.  2)  that  in  1860  there  were  794  miles.  Com- 
paratively little  has  been  done  since  I860,  so  that  in  1873  only  829  miles  were  reported 
as  completed.  The  inland  points  most  distantly  connected  are  Paso  Real,  about  25 
miles  east  of  Pinar  del  Rio,  and  Villa  Clara,  and  these  places  are  about  300  miles  dis- 
tant. From  this  route  diverge  a  number  of  roads,  chiefly  to  northern  but  some  to 
southern  ports.    In  addition,  there  are  a  few  short  roads  in  the  east. 

It  is  noteworthy  that  throughout  Cuba,  railroad  cars  have  cane  or  wooden  seats, 
wooden  lattice  windows,  and  are  entirely  destitute  of  upholstery  of  any  kind,  ever  of 
a  window  curtain. 


CHAPTER   XX. 

QUARANTINE  LAW  OF  SPAIN. 

The  following  memorandum  was  kindly  furnished  in  September,  1879,  by  Dr.  Par 
difias,  medical  director  of  military  hospitals  at  Havana : 

"The  law  now  enforced  is  the  royal  decree  of  April  17,  1h67. 

"  l.  A  clean  bill  of  health,  complying  with  all  legal  requirements,  exempts  a  vessel 
from  quarantine,  provided  that  it  be  officially  stated  that  no  contagious  disease  pre- 
vailed at  the  port  of  departure ;  that  the  vessel  has  had  no  suspicious  cases  during  tht» 
voyage:  that  the  vessel,  when  inspected,  is  in  go>d  hygienic  condition ;  and  that  on 
arrival  it  is  subjected  to  an  official  visit  and  inspection. 

"2.  Vessels  from  Egyptian,  Syrian,  or  any  ports  of  the  Ottoman  Empire  are  not 
admitted,  since  said  ports  have  no  sanitary  service,  to  '  free  pratique,1  even  though 
having  clean  bills  of  health.  Such  vessels  are  required  to  pass  8  days  at  sea,  if  they 
have  a  medical  attendant  on  board,  and  if  they  have  no  such  attendant,  10  days. 

"3.  Vessels  from  the  Antilles,  Mexico,  Guiana,  and  South  America  are  quarantined 
from  May  1  to  September  30.  Even  if  they  have  clean  bills  of  health  they  are  kept 
in  quarantine  7  days,  the  days  being  counted  for  persons  from  the  day  these  enter 
the  lazaretto,  and  for  vessels  from  the  day  their  cargo  is  discharged.  But  if  vessels 
having  clean  bills  of  health  present  a  bad  hygienic  condition,  giving  cause  for  sua 
picion,  such  vessels  may  be  subjected  to  all  the  rigors  prescribed  for  vessels  with  un- 
clean bills  of  health. 

41  However,  this  law  has  recently  been  considerably  modified.  For,  during  this 
present  season  of  1879,  the  mail  steamers  from  Havana  to  Santander,  on  the  north 
coast  of  Spain,  have  been  subjected  to  only  three  days'  quarantine  for  baggage,  whiJi 
passengers  have  been  permitted  to  land  immediately  on  arrival." 

It  is  regretted  that  no  more  information  than  is  above  stated  has  been  collected 
respecting  the  history  and  character  of  the  protective  measures  adopted  by  Spain ;  a 
subject  of  great  interest,  in  connection  with  the  facts  that  during  centuries  Spain  has 
held  close  commercial  intercourse  with  constantly  infected  centers ;  that  it  has  been 
from  the  earliest  times  frequently  devastated ;  that  this  devastation  was  widespread 
and  unprecedented  from  1800  to  1829,  and  that  since  that  time  Spain  has  suffered  com- 
paratively little. 

Spain  adopted  a  law,  quarantining  the  ports  of  the  Antilles  and  Gulf  of  Mexico  from 
May  to  September  30,  certainly  as  early  as  1855. 


CHAPTER   XXI. 

NOTES  ON  THE  PREVALENCE  OF  DENGUE,  CHOLERA.  LEPROSY,  BERI- 
BERI, AND  THE  HORSE  EPIZOOTIC  IN  CUBA. 

DENGUE,  OR  "  CALBNTURA  ROJA." 

This  disease  was  first  observed  in  Havana  in  March,  1828,  and  prevailed  through- 
oat  the  whole  island.  It  also  prevailed  as  an  epidemic  from  1865  to  1867.  No  records 
were  found  of  its  prevalence  subsequently.    (Anales,  pp.  322, 435, 440,  vol.  8, 1871.) 

ASIATIC  CHOLERA. 

• 

Cholera  first  appeared  in  Havana  on  February  24,  1833,  and  prevailed  until  1836. 
Its  second  visitation  was  from  1850  to  1856,  and  its  third  and  last  visitation  was  from 
1867  to  1671. 
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Various  reporters  of  the  first  importation  call  attention  to  the  remarkably  insani- 
tary condition  of  the  city,  and  to  the  reckless  disregard  of  sanitary  laws ;  and  also 
state  that  during  its  greatest  intensity  the  weather  was  most  excellent,  the  sky  lim- 
pid, the  breezes  delicious,  and  the  temperature  extremely  agreeable. 

LEPROSY. 

This  disease,  common  among  negroes,  has  long  prevailed  in  all  the  Antilles.  So 
early  after  their  settlement  did  it  prevail  that  from  1694  to  1713  the  little  island  of 
Tortuga  was  set  apart  as  a  refuge  for  lepers  expelled  from  others  of  the  Antilles. 

In  Cuba  there  are  now,  as  is  reported,  two,  perhaps  three,  hospitals  (one  at  Havana, 
one  at  Villa  Clara,  and  one  perhaps  at  Puerto  Principe)  for  lepers,  who  are  reported 
to  be  most  numerous  in  the  central  and  eastern  parts  of  the  island.  The  San  Lazarus 
Hospital,  in  Havana,  was  founded  by  a  wealthy  leper.  It  has  an  annual  revenue  of 
$35,000,  and  is  an  admirable  institution.  The  first  admission  was  in  1784,  and  to  Sep- 
tember 19, 1879,  the  total  number  admitted  had  beenl,014.  On  said  date  there  were  about 
95  inmates,  some  50  Chinese,  many  negroes,  a  few  Cubans,  and  only  one  European,  a 
Spaniard.  Of  the  1,014  admissions  only  one  is  recorded  as  "  discharged  cured."  Sev- 
eral of  the  patients,  present  on  the  day  of  inspection,  were  born  and  had  always  resided 
in  Havana ;  there  were  some  boys  under  20  years  of  age,  but  Drs.  Rodriguez  and  Bur- 
gess both  testified  they  had  never  seen  a  case  under  12  years  of  age. 

Dr.  Rodriguez  had  never  heard  of  a  case  originating  in  the  hospital.  An  extremely 
intelligent  and  affable  sister  of  charity  testified  that  there  were  more  than  20  non- 
leprous  employes  who  lived  in  the  hospital ;  that  these  washed  for  the  lepers,  cleaned 
their  rooms,  chamber-pots,  &c,  and  in  every  possible  way  came  in  daily  contact  with 
them ;  and  yet,  that  she,  who  had  had  29  years'  experience  in  this  hospital,  having 
lived  in  it  during  the  past  13  years,  had  never  seen  nor  heard  of  any  case  originating 
in  the  hospital. 

Every  variety  of  the  disease  presented  itself,  elephantine  feet  and  legs,  leonine  vis- 
ages, mutilated  and  destroyed  toes  and  fingers,  even  hands  and  feet.  Popular  preju- 
dice in  Cuba  attributes  the  disease  to  a  pork  diet. 

BERIBERI. 

This  tropical  disease,  well  known  in  the  eastern  hemisphere,  and  reported  to  be  the 
most  fatal  disease,  next  to  cholera,  in  Ceylon,  was,  according  to  Professor  Gallardo. 
M.  D.,  of  Havana,  imported  into  Cuba  by  the  Chinese  coolies,  having  been  observed 
for  the  first  time  in  June.  1847,  the  date  when  the  Chinese  were  first  imported.  Drs. 
Anguita  and  Vega,  appointed  to  report  upon  this  disease,  finally  concluded  that  it 
was  imported.  Apparently  it  was  not  observed  outside  of  the  Chinese  until  May,  1853, 
and  not  generally  recognized  until  1859.  When  at  last  contradistinguished  from  other 
diseases  with  which  it  had  been  confounded,  it  was  found  to  be  committing  great  rav- 
ages in  the  localities  where  the  Chinese  most  abounded,  as  in  the  extreme  western 
province  of  Pinar  del  Rio.  Coolies  had  been  employed  especially  in  this  province 
Deeause  of  the  scarcity  of  negro  laborers.  As  the  eastern  and  central  departments 
obtained  abundance  of  negroes  from  slave  ships  the  Chinese  coolies  passed  slowly  east- 
ward, and  beriberi  followed  their  footsteps.  Especially  affecting  the  Chinese  and  the 
negroes,  it  has  been  a  disease  of  plantations  and  of  sugar  houses ;  however,  the  whites 
are  not  entirely  exempt. 

Professor  Gallardo  considers  beriberi  an  imported  and  communicable  disease,  and 
that  the  conditions  which  favor  its  development  are  tropical  heat,  humidity,  insuffi- 
ciency and  too  great  sameness  of  diet,  and  bad  hygienic  conditions.  He  attributes 
the  much  greater  susceptibility  of  the  Chinese  and  negroes  to  the  fact  that  their  diet 
and  hygienic  conditions  are  worse  than  those  of  the  whites.  He  discredits  the  views  of 
many  physicians  who  find  the  causation  of  the  disease  in  some  dietetic  abuse,  such  as 
the  constant  use  of  rice,  the  habitual  drinking  of  honey  or  molasses  with  water,  &c. 

In  1865  Dr.  Dumont  reported  the  prevalence  oi  the  disease  in  the  province  of  Matan- 
sas,  and  published  some  incomplete  statistics,  which  would  indicate  that  during  this 
season  there  were  some  110  cases,  with  about  37  deaths,  among  1,150  Chinese  and  negro 
laborers  on  four  plantations. 

In  1871  Dr.  Grima  reported  that  the  disease  was  epidemic  in  June,  July,  August,  and 
September  and  caused  many  deaths  on  some  plantations  in  the  jurisdiction  of  Matan- 
cas.  He  found  no  obvious  cause  for  the  disease,  and  asserts  that  it  certainly  was  not 
due  to  lack  of  abundance  of  good  food,  water,  and  air,  nor  to  excessive  work.  Ane- 
mia, cedema,  numbness  of  the  surface  generally,  and  paralysis  of  the  lower  extrem- 
ities seem  to  be  the  most  characteristic  symptoms. 

Aitken,  referring  to  the  disease  in  Ceylon,  says  the  two  most  prominent  phenomena 
in  the  etiology  of  the  disease  are  its  limited  geographical  range  and  the  length  of 
residence  in  an  infected  locality  necessary  to  develop  it.    Several  months'  residence, 
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eight  to  twelve,  in  a  beriberi  district  are  required.  Europeans  are  much  less  liable 
than  the  natives,  but  when  attacked  the  disease  is  more  fatal.  [See  Anales,  vols.  2 
(1866)  and  8  (1871),  and  vol.  2  (1876)  Cronica  Med.  Quir.  de  la  Habana.] 

HORSE  EPIZOOTIC. 

This  disease  prevailed  in  Cuba,  and  especially  in  Havana,  in  1872.  Coughing  and 
catarrhal  symptoms  especially  characterized  the  disease ;  other  symptoms  were  ano- 
rexia, drooping  head  and  ears,  occasional  swelling  of  the  submaxillary  glands,  and  a 
nasal  flux  on  the  second  or  third  day,  which  assumed  a  greenish  color  on  tho  fifth  or 
sixth  day.    Some  few  deaths  occurred,  but  these  were  duo  to  complications. 

This  disease  was  universally  believed  to  have  been  an  infectious  exotic  disease  im- 
ported from  the  United  States,  where  the  disease  did  exist,  and  from  whence  are  ex- 
ported many  horses  to  Cuba.  It  occurred  first  and  was  most  severe  among  these  im- 
ported horses,  subsequently  attacking  Cuban  horses,  but  was  in  these  apparently, 
milder,  yet  obstinate.    (Anales,  vol.  9,  1872.) 


CHAPTER    XXII. 

ARTIFICIAL  CANALS  AND  OTHER  MEASURES  REQUISITE  TO  RECTIFY 
THE  INSANITARY  CONDITIONS  OF  THE  HARBOR  OF  HAVANA,  BY  COL. 
ALBEAR,  CIVIL  ENGINEER. 

["Real  Academia  de  Cienoias  Modicas,  Fisicaa,  y  Natnrales  do  la  Habana,  Cuba.  Ordinary  public 
•eation,  September  28,  1679."  Report  on  tbe  project  of  a  drainage  canal  for  tbe  city  of  Havana,  by 
the  meritorious  member,  Don  Francisco  de  Albear  y  Lara;  and  approved  by  the  Academy.] 

Mr.  President  and  Fellow  Academicians  : 

I.  The  administrator,  Dr.  Don  Jos<5  de  Argumosa,  presented  to  the  honorable  connoil 
of  this  capital  on  tho  15th  of  November,  lCTd,  the  following  motion: 

44  Hon.  Sir:  I  propose  to  your  excellency  the  execution  of  the  grandest  work  that 
has  ever  been  accomplished  by  any  council.  The  public  health  is  interested  in  it,  and 
it  is  bound  np  with  the  future  of  the  island,  and  with  the  existence  of  this  city,  over 
whose  interests  we  ought  to  watch.  Two  grave  problems  will  be  solved  satisfactorily, 
if  the  work  I  propose  is  accomplished :  a  considerable  dimunition  in  yellow  fever,  and, 
it  may  be.  its  extinction  as  an  epidemic  in  Havana,  and  the  preservation  of  the  har- 
bor, whicn  is  now  advancing,  by  gigantic  strides,  towards  filling  up.  If  we  succeed 
in  destroying  in  their  cradle  the  causes  of  yellow  fever,  commerce  will  increase,  be- 
cause the  white  immigration  will  be  greater,  and  we  shall  have  solved,  in  the  best 
possible  manner,  the  social  and  economical  question  of  the  island  of  Cnba,  and  of  its 
agricultural  products.  We  shall  deserve  the  thanks  of  mankind,  because  it  will  not 
be  easy  to  repeat  calamities  like  those  that  have  afflicted  Cadiz,  Barcelona,  and  so 
many  other  cities :  ail  of  which  were  owing  to  ships  proceeding  from  Havana.  All 
the  doctors,  who  nave  practiced  here  a  few  years,  agree,  in  sustaining  the  opinion, 
that  from  the  emanations  of  the  putrid  waters  of  the  harbor  proceeds  tne  deleterious 
cause  of  yellow  fever.*  The  harbor  is  the  great  cess-pool  of  the  city,  of  all  the  subur- 
ban villages  which  surround  it,  and  of  the  large  population  living  upon  the  water. 
The  harbor,  into  which  flows  all  the  garbage,  not  only  of  tbe  people,  but  also  of  the 
animals  killed  in  the  slaughter-houses,  is  a  great  recipient  of  sediment,  which  is  visibly 
diminishing  the  depth  of.  and  will  in  the  end  close  up,  this  precious  harbor,  the  sole 
cause  of  the  prosperity  or  the  city.  The  fact  that  there  is  scarcely  any  ebb  or  flow  of 
the  tide  in  these  latitudes  gives  us  no  hope  of  assistance  from  this  source ;  and  the 
plan  of  preserving,  by  means  of  dredging,  what  now  remains  of  the  harbor,  will, 
besides  being  very  difficult,  gravely  affect  the  public  health ;  because  of  the  great  fre- 
quency, and  of  the  grand  scale  of  the  dredging  which  would  be  necessary,  whereby 
we  should  be  incessantly  stirring  up  a  great  mass  of  decomposing  organic  matter. 
This  danger,  without  doubt,  would  be  certainly  warded  off'  by  the  accomplishment  of 
the  work  I  propose.  In  order  to  avoid  the  future  ruin  of  this  city;  emporium  of  the 
commerce  of  the  Antilles,  to  ameliorate  greatly  its  hygienic  conditions,  and  to  lessen 
if  not  to  abolish  yellow  fever,  there  is  one  great  remedy,  the  only  wise  and  durable 
one,  which  consists  in  opening  a  wide  and  deep  canal  from  the  Christiana  Bridge,  or, 
better  still,  from  the  month  of  the  ditch  of  the  slaughter-house,  passing  to  the  east  of 
the  intersection  of  the  Infanta  avenue  and  the  Tacon  drive,  and  terminating  at  the 
creek  of  San  Lazarus.  This  canal,  establishing  direct  communication  between  the 
bottom  of  the  harbor  and  the  sea,  will  establish  a  constant  current  of  the  waters,  with- 

•The  reader  wUl  find  that  the  facta  recorded  in  Chapter  IX  refute  this  view.- 3.  £.  Chaill£. 
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oat  causing  them  to  be  full  of  sediment,  at  least  only  partly  full  of  earth  and  garbage 
gathered  troin  ditches  and  sewers.  It  is  true,  that  the  intertropical  currents  have 
not  here  the  strength  nor  the  constancy  of  those  on  the  coast  of  the  rest  of  the  An- 
tilles ;  but  there  is  always,  on  our  coast,  enough  motion  of  the  liquid  mass,  first  on 
one  side  and  then  on  the  other,  to  prevent  the  harbor,  having  an  issue  through  the 
canal,  from  filling  up  within  a  short  time.  This  work,  which  appears  to  be  gigantic 
and  very  costly,  might  not  turn  out  to  be  so  for  the  honorable  council,  but  might 
perhaps  prove  even  productive.  The  grounds  through  which  the  canal  would  pass, 
divided  into  lots,  in  which  dwellings  and  warehouses  would  be  built,  and  where  tho 
lighters  and  other  craft  would  come,  would  naturally  increase  their  value,  and  enter- 
prising parties  would  no  doubt  be  found  who,  to  enhance  the  value  of  lots,  acquired 
at  low  prices  on  forcible  expropriation  according  to  law,  would  undertake  to  make  all 
these  improvements,  and  the  city  would  find  its  taxable  property  increased  by  that 
much.  To  fulfill  its  purposes,  the  canal  ought  to  be  at  least  12  meters  broad  and  from 
8  to  10  deep,  and  its  sides  or  banks  must  be  lined  with  stone  for  the  two  kilometers 
from  the  harbor  to  the  Tacon  drive.  This  stone  can  be  obtained  in  abundance  from 
the  other  kilometre,  reaching  from  the  Tacon  drive  to  the  San  Lazarus  Creek,  its  sub- 
soil being  stone,  and  consequently  this  portion  will  not  require  any  walling  in.  As 
supplementary  work,  it  will  be  necessary  afterwards  to  terrace  those  portions  of 
the  shores  of  the  harbor  where  it  is  of  little  depth,  and  where  consequently  the  fer- 
mentations are  most  active,  as  in  the  coves  of  Atares  and  of  Guasabacoa.  This 
will,  besides  contributing  to  the  sanitation  of  the  city,  produce,  from  the  gains  of  the 
swamp  lands,  great  advantages  to  the  State  and  municipality.  In  consequence  of  all 
that  I  have  explained,  I  beg  the  honorable  council  to  approve  of  this  motion,  and  I 
solicit  for  it  a  kind  reception  by  the  Governor-General  of  the  island,  in  order  that,  after 
having  been  studied,  and  discussed  by  scientific  societies,  they  may  decide  if  it  be 
simply  the  expression  of  a  sterile  good  will,  or  if  it  contain  a  project  as  useful  and  as 
grand  as  I  consider  it;  and,  in  case  of  thus  judging  it,  let  it  be  submitted  to  those 
whom  it  may  concern,  in  order  that  its  technical  and  economical  points  of  view,  hav- 
ing been  ascertained,  contracts  may  be  made  for  letting  out  the  works  at  public  auction. 
"  Havana,  Novemoer  15,  1878. 

"JOSfi  DE  ARGTJMOSA." 

Taking  into  consideration  this  proposal,  the  honorable  council  agreed  to  refer  it  to 
the  Governor-General,  who  in  turn  referred  it  to  various  departments  of  the  state,  who 
reported  as  follows : 

The  general  inspector  of  public  works  reported :  "  In  case  this  measure  be  approved 
by  the  societies  called  upon  to  examine  the  project,  an  engineer  should  be  appointed 
to  draw  up  the  plan  of  the  work  according  to  existing  regulations."  The  War  De- 
partment, m  conformity  with  the  opinion  of  the  general  commandant,  inspector  of 
engineers  reported  "  that  there  is  no  inconvenience  in  studying  the  plan  of  this 
canal,  but  that  to  the  engineer  charged  with  this  study  there  must  be  added  another 
officer  to  consider  tho  interest  of  the  fortifications  in  connection  with  the  other  inter- 
ests to  be  served  by  the  project."  The  Naval  Department  at  this  station  reported  that 
"  it  will  be  no  inconvenience  to  this  office  to  undertake  the  studies  necessary  to  effect 
the  opening  of  the  canal.11 

With  these  reports,  the  plans  were  returned  to  the  honorable  council,  which  in  its 
session  on  tho  14th  May,  1879,  seeing,  without  doubt,  that  none  of  the  reports  touched 
on  the  fundamental  question  whether  the  proposal  was  in  effect  useful  and  practicable, 
agreed  to  place  the  project  before  this  academy  for  discussion,  which  has  been  done 
by  the  civfl  government  of  this  province. 

The  commission  appointed  to  study  this  project  now  publishes  its  opinion,  which  it 
submits  for  the  information  and  approval  of  the  academy. 

II.  The  enthusiasm  with  which  Don  Argumosa  has  welcomed  the  idea  and  proposed 
the  execution  of  this  canal  is  worthy  of  the  highest  praise.  Unfortunately,  it  is  not  as 
common  as  it  should  be  to  see  the  efforts  of  our  public  men  stripped  of  all  personal 
interest,  and  devoted  exclusively  to  the  good  of  the  country.  We  said  "  welcome," 
because  the  idea  of  the  proposed  canal  is  already  old ;  it  suggested  itself  at  the  end 
of  the  last  century  to  one  of  our  military  engineers,  not  so  much  as  a  means  for 
ameliorating  the  public  health,  but  as  a  means  of  defense  for  this  city.  In  chapter  1 
of  the  political  essay  on  the  island  of  Cuba,  by  Baron  Humboldt,  written  at  the  com- 
mencement of  this  century,  we  read  the  following:  "The  inhabitants  of  the  suburb* 
have  presented  many  projects  to  the  King,  by  which  they  might  bo  included  in  the 
line  of  fortifications  of  Havana.  It  was  proposed  to  make  a  wide  ditch  from  the 
Chavez  Bridge,  uear  the  slaughter-house,  as  far  as  San  Lazarus,  which  would  result 
in  making  Havana  an  island.  The  distance  is  something  less  than  1,200  toises  [or 
2,560  yards],  and  already  the  harbor  terminates,  between  the  arsenal  and  Fort  Atares, 
in  a  natural  canal,  whose  shores  are  covered  with  mangroves  and  cocoUobas.  In  this 
manner  the  city  will  have,  towards  the  west  on  the  land  side,  a  triple  file  of  fortifica- 
tions, first  the  forts  of  Atares  and  of  Principe,  for  the  outside,  placed  on  eminences; 
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then  the  projected  ditch,  and  finally  the  wall  and  the  old  covered  road  of  the  Conde 
de  Santa  Clara." 

In  our  day  this  work  is  not  looked  upon  as  a  means  of  defense  for  the  city ;  for  this 
purpose  it  would  be  of  little  or  no  use,  and  probably  would  be  prejudicial  as  an  obsta- 
cle to  the  movement  of  the  active  means  of  defense :  it  has  to  be  considered  solely  as 
a  civil  work,  under  the  triple  aspect  of  the  practicability  and  cost  of  execution,  the 
advantages  to  the  city  and  to  the  harbor,  and  the  influence  on  public  hygiene.  Let 
us  treat  these  three  points  separately.  But  before  entering  on  the  examination  of  the 
enterprise  which  occupies  us,  it  is  proper  to  point  out  some  dates,  facts,  and  informa- 
tion bearing  on  its  importance  and  magnitude. 

We  do  not  now  propose  to  investigate  What  are  the  means  to  be  used  to  correct  the 
evils  and  injuries  we  have  done  to  the  once  magnificent  harbor  of  Havana,  and  which 
have  come  back  to  us  in  various  ways  to  our  own  great  disadvantage.  For  many 
years  we  have  been  interesting  ourselves  in  measures  to  improve  Havana,  and  many 
are  the  essays,  memoranda,  and  projects  displayed  and  works  undertaken  with  this 
end  in  view.    Let  us  take  a  short  review  of  these: 

"  From  the  beginning  of  the  past  century,"  says  Don  Jose*  Maria  de  la  Torre  in  his 
Ancient  and  Modern  Havana;  "there  have  been  boats  for  dredging  the  harbor.  In 
the  time  of  the  Marquis  de  la  Torre  (from  1771  to  1777)  there  were  established  six  pon- 
tons or  boats  and  six  lighters:  in  1773  four  more  boats  were  constructed;  in  1833  a 
steamboat  was  added,  and  this  nas  since  been  replaced  by  others."  The  same  author 
quotes  the  interesting  "  Essay  on  the  Preservation  of  the  Harbor  of  Havana"  pub- 
lished in  Santiago  de  Cuba  in  1852  by  its  author,  Don  Jose*  Gomez  Colon,  and  recom- 
mended another  essay  on  the  same  subject  by  Don  Jose  de  Arazoza  published  in  1816. 

During  the  last  twenty-five  years  of  its  existence  the  royal  junta,  for  the  promotion 
of  the  agriculture  and  commerce  of  this  island,  presented,  or  there  issued  from  this 
corporation,  some  interesting  works,  and  its  solicitude  for  the  cleaning  of  the  barbor 
was  notorious.  From  that  time  dates  the  establishment  of  a  dredge-boat,  which  has 
been  almost  constantly  at  work  producing  good  results  although  very  inadequate  to 
those  necessary. 

Besides  the  canal  on  the  west,  from  Taillapiedra  to  San  Lazarus,  with  which  we  are 
just  now  occupied,  another  has  been  proposed  on  the  east  side  of  the  harbor,  from  the 
Triscornia  Creek  to  the  sea,  passing  between  the  forts  of  Cabanas  and  of  No.  4,  with 
the  object  of  using  the  lateral  current  of  the  gulf  for  the  cleansing  of  the  harbor. 
The  execution  of  this  idea  will  not  lead,  as  we  can  easily  demonstrate,  to  any  practical 
results  favorable  to  our  harbor. 

A  third  canal  has  also  been  spoken  of  recently,  but  in  such  an  indefinite  manner  that 
it  is  not  possible  to  even  form  a  correct  idea  of  what  is  proposed.  "A  canal,"  they 
say.  "  in  the  island  of  Cuba  which  must  be  cut  in  such  manner  as  to  give  free  access 
to  tne  waters  of  the  Gulf,  so  that  these  may  enter  into  the  barbor  of  Havana  and  cleanse 
out  the  bottom  of  the  harbor."  It  is  added  that  "  the  canal  is  of  great  importance, 
and  that  if  the  sea  could  regularly  wash  out  the  harbor  of  Havana,  this  city  would 
be  treed  from  yellow  fever."  It  is  not  possible  to  take  into  consideration  an  idea 
expressed  in  such  a  vague  and  confused  manner.  The  execution  of  this  idea  is  impos- 
sible; it  would  give  results  opposed  to  those  desired  to  be  obtained,  and  would  be  a 
miserable  imitation  of  water- works,  by  means  of  locks  and  sweeping  currents,  used  in 
many  artificial  harbors,  with  a  narrow  entrance,  at  places  where  tne  tides  are  high ; 
but  such  works  are  inapplicable  to  the  harbor  of  Havana. 

It  has  also  been  proposed  to  introduce  the  river  Almondares  into  the  harbor,  with 
the  object  of  using  its  current  to  wash  out  of  the  harbor  the  sediment  at  the  bottom. 
Leaving  the  ground  free  to  our  associate,  Sefior  Paradela,  who  proposes,  with  good 
data  and  with  his  nsual  ability,  to  examine  leisurely  this  and  the  other  ideas  brought 
forward,  we  will  only  say  that  having  to  do  with  a  ri  ver  whose  volume  does  not  ordi- 
narily exceed  4  to  5  cubic  meters  a  second,  we  can  place  the  Almendares  in  the  same 
class,  as  to  the  effects  of  its  current  in  the  harbor,  as  the  rivers  Luyano  and  Martin 
Perez,  with  which  we  will  later  occupy  ourselves. 

One  of  the  happiest  ideas,  with  this  end  in  view  and  to  prevent  the  future  filling 
up  of  the  harbor,  was  the  idea  presented  by  Don  Erminio  Ley  va,  who  proposed  to  make 
a  railroad  from  Regla  to  Taillapiedra  on  the  shore  of  the  harbor,  filling  up  the  marshy 
places  on  the  lana  side,  and  without  excavating  the  lower  places  on  the  water  side. 
This  idea  appears  practicable  to  us,  and  is  at  least  worthy  of  consideration ;  but  it  is 
limited  to  only  one  part  of  the  harbor,  and  even  for  this  it  is  nothing  more  than  one 
measure,  susceptible  of  improvement,  among  other  measures  which  ought  to  be  con- 
sidered ror  the  general  reform  of  the  city  and  of  its  harbor. 

Many  and  excellent  are  the  plans  we  have  of  the  harbor  of  Havana:  the  majority 
of  them  were  made  with  the  object  of  studying  the  progress  of  the  filling  up  of  the 
bottom,  and  the  means  of  preventing  it.  Among  these,  that  of  Col.  D.  Juan  Alvarez 
de  Sotomayor,  made  about  eighteen  years  ago,  deserves  to  be  montioned. 

In  1871  a  proposition,  and  in  our  estimation  a  most  advantageous  one,  to  cleanse 
the  harbor  was  offered ;  with  this  object  in  view  the  supreme  government  ordered  an 
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official  report  of  it  to  be  made  This  was  done  with  admirable  clearness  and  exact- 
ness by  our  fellow-academician,  Sefior  Paradeia.  He  submitted  his  report  to  the  gov- 
ernment in  1874,  and  happening  to  suggest  that  a  meter  should  be  added  to  the  depths 
proposed  by  Sefior  Paradeia.  this  project  or  plan  went  back  through  the  same  circle 
of  proceedings,  and  was  only  passed  as  approved  five  or  six  months  ago.  According 
to  this  plan  tor  clearing  the  harbor,  the  total  volume  of  sediment  to  be  carried  off 
mounts  up  to  nearly  12,500,000  cubic  meters,  and  its  cost  to  about  $4,750,000 ;  it  esti- 
mates that  to  do  the  cleansing  it  will  take  twenty  years,  and  need  three  trains  for 
excavation  and  transportation. 

Let  us  also  recall  numerous  and  excellent  works  presented  to  this  academy  by  some 
of  its  members,  which  refer  directly  or  indirectly  to  the  bad  condition  of  the  harbor. 
Among  them  we  note  some  by  our  celebrated  hygienist,  Dr.  Ambrosio  Gonzales  del 
Valle :  some  by  our  corresponding  member,  Mr.  Dumont ;  some  by  the  Most  Honor- 
able Dr.  Jose"  ue  la  Luz  Hernandez ;  some  by  the  distinguished  Dr.  Luis  McCowley ; 
and  the  extended  and  searching  essay  of  our  illustrious  member,  the  engineer  Don 
Manuel  Montejo. 

These  and  many  other  works  in  which  the  government  has  for  a  long  time  taken  a 
great  interest,  as  well  as  the  naval  department,  the  royal  junta  of  agricultural  pro- 
tection, our  academy  and  other  societies,  and  many  individuals,  show  sufficient  knowl- 
edge of  the  existence  of  the  evil,  its  magnitude,  its  fearful  increase,  and  the  urgency 
of  a  remedy.  They  show  that  we  do  not  need  any  foreign  stimulus  to  make  ns  under- 
stand fully  our  miserable  and  unhappy  condition  as  to  many  points  of  interest  in  public 
hygiene,  and  especially  the  lameutable  condition  of  our  harbor.  We  may  have  needed 
the  things  required  to  apply  the  proper  remedy,  but  not  the  want  of  Knowledge  of 
the  evil,  nor  the  great  desire  to  extirpate  it.  All  these  ideas,  these  plans,  and  these 
works  deserve  consideration  and  respect-,  because  they  treat  of  the  life  of  Havana. 
They  are  the  expressions,  more  or  less  vehement,  of  an  imperious  necessity ;  they  are 
the  unanimous  clamor  of  a  city  that  feels  itself  at  death's  door. 

When  we  say  that  they  treat  of  the  life  of  Havana,  we  exaggerate  nothing.  So 
much  has  been  said,  written,  and  published  on  our  sad  hygienic  condition  because  of 
the  state  of  our  harbor,  that  it  would  be  taxing  unnecessarily  your  kind  attention  if 
we  recapitulated  here  the  multitude  of  facts  which  come  forcibly  and  in  rapid  succes- 
sion to  our  minds,  crowding  themselves  there,  each  one  bringing  its  hard  and  fright- 
ful proof  of  the  sad  truth.  We  will  only  allow  ourselves  to  indicate  some  of  the  prin- 
cipal features  which  will  lead  directly  to  the  report  now  under  consideration. 

III. — The  basin  of  Havana,  or  the  ground  drained  by  the  waters  that  empty  into  the 
harbor,  is  not  very  extensive — about  5,600  hectares  ( 13,83*2  acres),  including  the  harbor ; 
and  without  this  and  its  marshes  you  can  calculate  it  at  4,600  hectares  (11,856  acres),  of 
which  the  population  occupies  the  sixth  part.  Taking,  for  all  this  extent,  as  the  annual 
mean  quantity  of  rain  water  1,390  millimeters  (53  inches)  (which  is  the  annual  average 
of  Havana  for  the  five  years  from  1865-^69.  according  to  Dr.  Gonzales  del  Valle)  we 
will  have  about  67,000,000  of  cubic  meters  or  rain-fall  in  each  year ;  of  which  quantity 
only  a  part  can  reach  the  harbor. 

It  is  difficult,  however  much  it  may  be  desired,  to  calculate  with  any  exactitude  the 
distribution  of  the  rain-fall,  because,  besides  that  which  flows  on  the  surface,  evapora- 
tion, infiltration,  absorption  by  the  ground,  and  the  necessities  of  animal  and  vegeta- 
ble life  consume  very  considerable  quantities,  which  vary  between  very  extended 
limits,  according  to  climates,  situations,  geological  formations,  and  topographical  con- 
ditions. Mnch  time,  labor,  and  experience  have  been  necessary  to  bring  together,  in 
different  countries,  the  multitude  of  diverse  experiments  and  valuable  analyses  which 
have  given,  as  results,  data  sufficiently  approximative  to  determine,  with  some  pre- 
cision, the  laws  of  the  rain-fall  water,  a  study  on  whose  importance  it  is  superfluous 
to  dwell.  For  us  it  is  much  more  difficult,  because  we  lack  direct  experiments  in  our 
particular  case,  experiments  which  in  some  measure  would  determine  the  distribution 
of  our  rain-fall,  and  hence  we  can  only  proceed  by  inductions  more  or  less  approxima- 
tive, and  by  comparisons  with  observations  taken  in  other  localities.  But  this  com- 
parison is  not  enongh,  as  we  shall  see. 

In  England,  for  example,  the  quantity  of  rain  which  penetrates  the  earth  to  almost 
a  meter  in  depth,  is,  in  the  red  sandy  soil  of  Manchester,  according  to  Dal  ton,  whose 
observations  lasted  three  years,  about  25  per  cent,  of  the  total  rain-fall ;  according  to 
Charnock,  from  the  results  of  five  years1  experiments  in  the  chalky  magnesia  sou  of 
Fernbridge,  it  is  only  19  per  cent. ;  Dickinson,  who  for  eight  years  watched  the  pene- 
tration of  the  rain  in  the  sandy  marl  which  covers  the  valley  of  Walford,  calculates  as 
high  as  43  per  cent.,  while  Stephenson,  on  the  same  ground,  thinks  that  it  is  44.8  per 
cent.;  Prestwick  calculates  it  for  the  tertiary  and  chalky  6oil  of  London,  from  36  to 
60  per  cent.  Other  English  observers  say  that,  on  land  less  absorbing  than  the  sandy 
marl,  they  calculate  that  one-third  of  the  whole  rain-fall  evaporates  or  is  used  up  in 
the  nutrition  of  plants ;  another  third  runs  into  the  rivers  and  brooks,  while  the  re- 
maining third  sinks  into  the  ground.  The  same  variations  are  to  be  found  in  Spain, 
France,  Italy,  and  the  United  States.    The  same  quantity  is  consumed  by  evaporation 
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and  by  animal  and  vegetable  life,  and  so  we  can  prove  the  quantities  consumed  by  ail 
the  causes  together. 

From  the  muHitude  of  reports  given  in  his  excellent  work  by  Mr.  Beardmore,  we 
may  conclude  that  the  proportion  between  the  water  running  into  the  rivers  and 
brooks,  and  that  lost  by  evaporation,  infiltration,  vegetation,  &c,  varies  from  one- 
third  to  four-fifths.  Mr.  Hawkesiey  gives  as  a  mean  average  43  per  cent. ;  Mr.  Stirrat, 
after  three  years  of  experiments  at  Paisley,  67  per  cent.  In  Madison  County,  New 
York,  some  very  delicate  experiments  have  been  made;  which  have  placed  this  pro- 
portion at  66  and  50  per  cent.,  and  in  Albany  it  has  varied  from  33.6  to  82.6  per  cent. 
The  great  American  engineer,  General  Gillmore,  in  his  plan  to  amoliorate  the  channel 
entrance  into  Charleston,  calculated  that  one-half  the  rainfall  would  find  its  way  into 
that  harbor.    A  multitude  of  reports  in  France  will  show  tho  same  variations ;  we  will 

only  "  '"  "         

formation 

and 

opinion. 

But  why  tire  ourselves  in  going  over  the  numerous  reports  made  in  other  countries 
if  the  problems  they  solve  are  exclusively  geographical,  sectional,  and  even  of  small 
and  circumscribed  localities  T  There  are,  without  doubt,  some  points  of  comparison 
between  those  we  have  selected  as  having  most  analogy  with  our  particular  case,  and 
these  will  help  to  an  approximate  solution  of  our  case  by  means  of  the  following  con- 
siderations : 

Abundance  and  continuity  of  rain. — The  difference  between  ourselves  and  the  coun- 
tries named  is  seen  at  a  glance,  but  as  happens  in  them  so  we  observe  that  the  little 
showers  of  the  dry  season,  and  even  the  first  of  the  rainy  season,  are  entirely  used  up 
by  evaporation  and  infiltration.  We  ought  not  really  to  count  on  for  our  purpose  any 
other  time  than  that  when  the  rainy  season  has  well  begun  and  when  there  is  a  super- 
fluity of  water  to  run  over  tho  surface  of  the  earth  and  so  reach  the  harbor,  in  addition 
to  the  usual  quantity  which  tho  rivers  and  brooks  empty  into  it. 

Evaporation  and  vegetable  absorption. — Tho  results  of  tho  experiments  made  in  our 
offices  and  observatories  are  well  known  as  to  the  ouantity  of  water  evaporated,  but 
this  is  not  enough  for  our  object.  More  than  3,500  hectares  [8,645  acres]  of  the  basin 
of  Havana  are  covered  with  vegetation,  generally  poor  and  scrubby.  In  the  places 
destitute  of  trees,  places  which  are  very  numerous  in  our  basin,  tho  evaporation  is 
much  greater  than  elsewhere — a  fact  agreeing  with  general  observations  and  with 
those  presented  at  the  last  Paris  Exposition  by  Messrs.  Mathieu  and  Fautrat,  who 
demonstrated  that  in  open  ground  tho  evaporation  is  three  times  as  great  as  in  forest 
land.  The  great  amount  of  water  sucked  up  by  plants  in  our  country  is  well  known, 
but  supposing  that  it  were  only  6,000  cubic  meters  to  every  hectare,  the  quantity 
taken  up  by  plants  in  one  year — a  quantity  that  does  not  vary  much  from  the  obser- 
vations of  Saussure  and  Hales — we  would  here  have  consumed  on  the  3,500  hectares 
24,000,000  of  cubic  meters,  or  more  than  the  third  part  of  the  rainfall,  without  count- 
ing any  loss  by  evaporation.  Stephenson  and  other  English  engineers  and  physicists 
calculate,  as  we  have  already  seen,  on  one-third  of  the  rainfall  being  consumed  by 
vegetable  life  and  evaporation. 

Permeability  of  the  toil  and  slopes  of  the  lands. — Those  circumstances  which  influence 
principally  the  solution  we  seek  relate,  in  the  first  place,  to  the  penetration  of  water 
and  to  the  system  of  rivers :  and,  in  the  second  place,  to  the  velocity  of  the  currents 
and  their  strength.  Thus,  in  the  porous  lands,  such  as  the  limestones  and  sandstones, 
the  rise  of  the  rivers  is  small  and  the  waters  but  little  muddy,  while  in  the  imperme- 
able soils,  those  of  clay  or  rocky  formation,  the  rise  is  great,  of  short  duration,  and 
full  of  debris.  But  when  the  slope  is  very  great  it  gives  the  current  an  additional 
force,  so  violent  at  times  that  even  in  porous  lands  the  rivers  become  impetuous  tor- 
rents, which  sweep  off  and  drag  away  any  loose  material  they  may  meet  on  their  way. 
Now,  if  both  these  causes  are  wanting,  or  if  both  causes  occur  at  the  same  time  to 
produce  the  currents,  the  effects  are  extraordinarily  distinct.  France  presents  a  not- 
able example  of  this  difference  and  of  these  influences.  The  Somme.  which  flows 
with  some  slight  inclination  through  porous  lands,  does  not  rise  more  than  one- third, 
at  the  most,  higher  than  its  usual  level,  while  the  Loire,  which  runs  over  a  soil  almost 
impermeable,  and  has  its  source  in  high  lands  and  receives  its  upper  affluents  from 
very  steep  slopes,  swells  at  its  rise  to  400  times  its  ordinary  volume,  or,  relatively,  100 
times  more  than  the  Somme. 

Without  going  into  a  geographical  or  topographical  description  of  the  basin  of 
Havana,  a  task  now  in  tho  hands  of  the  learned  and  talented  inspector  of  mines,  Don 
Pedro  Salterain,  we  will  state  on  this  point  what  is  necessary  for  our  discussion,  fol- 
lowing partly  Sefior  Cia's  authority. 

The  dividing  watershed  which  encircles  the  basin  of  Havana,  on  which  are  situ- 
ated the  three  forts,  Monro,  Cabanas,  and  No.  4,  begins  on  the  tops  of  the  limestone 
hills.  In  all  this  extent  to  the  north  of  the  harbor  it  keeps  but  little  distance  from 
the  shore.    It  follows  the  same  direction  towards  tho  east,  but  leaves  the  shore  more 
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and  more,  until  it  roaches  tho  south  of  Guanabacoa,  and  about  a  kilometer  and  a  half 


from  almost  pure  limestone  to  regular  clay  banks.  There  crop  up  afterwards,  in  Regl  a, 
Guanabacoa,  and  tho  intermediate  neighborhood,  serpentino  rocks.  Towards  tho  south 
this  is  followed  by  tho  ophitic  hills,  which  continue  around  the  harbor.  The  divide, 
continuing  towards  the  south,  leaves  tho  harbor  more  and  more,  until  it  reaches  a 
kilometer  [three-fifths  of  a  mile]  beyond  San  Miguel,  where  it  encircles  tho  valley 
(5  kilometers,  or  3  miles,  wide)  of  tho  river  Guanabacoa.  Here  the  divide  is,  on  its 
lower  side,  made  up  of  mixed  formations  of  tertiary  lime  rocks,  and  of  serpentine, 
like  those  of  Regia  and  of  Guanabacoa,  while  the  rest  of  the  valley  is  of  lime  banks 
and  of  clay  deposits,  with  some  marl.  These  same  formations  make  tho  basin  of  the 
river  Luyano,  which  traverses  in  its  course  a  little  more  than  4  kilometers.  The  di- 
vide, after  closing  up  toward  the  south  of  the  valley  of  tho  Guanabacoa  and  of  the 
Luyano,  sweeps  towards  the  northeast  from  the  hills  of  Calvario,  passing  by  those  of 
Jesus  del  Monte,  Incela,  and  Palatino,  which  give  birth  to  the  glens  of  the  Valiente 
and  of  the  Aqua  Dulce  Creeks,  which  empty  into  tho  cove  of  Atarcs  after  running 
about  3  kilometers  through  ground  abounding  in  ohalk  and  clay  deposits.  Finally  it 
changes  towards  the  north,  passing  tho  marl  hills  of  El  Cerro,  those  of  the  Jesuits, 
and  of  Arastegui,  keeping  about  3  kilometers  from  the  harbor,  until,  turning  towards 
the  east  at  the  last  bridge  built  by  Charles  III,  it  japes  on  and  terminates  at  the  fort 
of  the  Punta,  surrounding  the  chalky  plain  on  which  are  built  this  last  fort  and  the 
city. 

In  general,  the  soil  seems  of  tertiary  chalky  formations,  rising  to  tho  west  by  a 
cropping  out  of  the  snrpentine  rocks  without  any  stratification,  and  very  flawy, 
whose  transition  is  plain  at  some  points  and  hidden  at  others  by  the  marl,  tho  d6bris, 
and  the  vegetable  earths ;  so  that  at  tho  southern  extremity  of  the  harbor,  at  Gar- 
cini,  and  at  other  points,  the  soil  seems  a  quaternary  formation.  Thus  it  is  seen 
that  soils  of  all  classes  abound,  porous  and  non-porous,  although  tho  first  class  pre- 
dominates. But  the  culminating  fact  is  tho  great  slope  of  tho  land,  favorable  to  the 
rapid  running  off  of  the  water,  diminishing  tho  absorption  and  evaporation,  and  in- 
creasing the  debris.  The  divide  crosses  the  summits  of  the  heights  and  hills  at  about 
40  or  50  meters  [131  to  164  feet]  of  elevation,  which  is  only  at  ono  point  as  distant  as 
5  kilometers  from  tho  harbor,  and  is  at  a  still  less  distance  in  tho  rest  of  its  course; 
this  causes  the  currents  to  become  torrent-like  during  tho  heavy  rains. 

Noting  all  the  local  circumstances,  and  tho  facts  observed  in  like  regions,  we  will 
have  mnch  difficulty  in  making  out  43  per  cent,  as  the  maximum  quantity  of  rainfall 
which  reaches  the  harbor  by  the  rivers  and  the  draining  of  tho  lands.  If  to  the  28.8 
millions  of  oubio  meters,  which  is  43  per  cent,  of  tho  67,000,000  of  rainfall  in  a  year, 
we  add  the  actual  supply  of  all  other  water,  the  greater  part  of  which  goes  to  the 
harbor,  we  can  establish  approximately  that  there  enter  into  the  harbor,  as  an  actual 
annual  supply  and  as  its  maximum,  32,500,000  cubic  meters  of  water.  This  quan- 
tity of  water,  almost  equal  to  what  is  contained  in  the  harbor  from  the  mouth  at  the 
Monro,  produces  debris  and  sediment  enough  to  explain  the  condition  of  our  harbor. 
From  the  many  calculations  we  have  before  us,  as  to  the  quantity  of  matter  held  in 
solution  in  running  water,  we  will  use  some  which  we  believe  we  can  rely  on.  Cap* 
tain  Calver,  in  his  last  official  reports,  calculates  100  grains  of  matter  to  the  imperial 
gallon  in  the  turbid  waters  which  empty  into  the  Thames ;  this  is  equal  to  1,429  milli- 
grams to  the  liter.  Professor  Williamson  says  151$  grains  to  the  gallon,  which  makes 
the  proportion  2,16*5  milligrams  to  the  liter.  Messrs.  Humphreys  and  Abbot,  not  con- 
tradicted by  Eads,  say  that  as  much  as  650  grains  of  matter  to  the  cubic  foot  are  held 
in  suspension  in  the  high  waters  of  the  Mississippi,  which  amounts  to  1,471  milligrams 
to  tho  liter.  In  the  canal  which  carries  the  waters  of  the  Durance  to  Marseilles  the 
proportion  at  the  muddy  season  is  as  high  as  4  grams  to  the  liter.  From  various 
experiments  which  we  have  had  made  on  the  waters  of  the  Luyano,  the  Almendares, 
ana  the  Zanja,  when  swollen  by  the  rain,  we  find  that  the  quantity  of  material  held 
in  solution  varies  from  1,000  to  6,350  milligrams  to  the  liter.  Notwithstanding  this, 
taking  2,300  as  an  average  mean,  which  is  nearer  to  the  average  results  of  the  greater 
number  of  experiments,  we  can  safely  say  that  the  quantity  of  deposit  taken  to  the 
harbor  by  the  rain  is  74,750  cubic  meters  a  year.    To  this  quantity  we  must  add  the 

Sroducts  of  sewers  and  of  the  washings  of  streets,  which  empty  directly  into  the  har- 
or.  The  tables  published  by  Professor  Way,  the  results  of  his  analyses  of  surface 
water  in  the  rainy  season  in  the  principal  streets  of  London,  which  he  classifies  accord- 
ing to  pavement  and  amount  of  traffic,  demonstrate  that  the  washings  of  the  most 
traveled  macadamized  streets,  and  even  of  those  curbed  with  granite,  carry  in  solu- 
tion as  much  matter  as  that  from  the  dirtiest  sewers.  In  Oxford  street,  for  example, 
on  the  macadamized  portion,  the  water  carries  8,358  milligrams,  and  on  the  granite- 
curbed  portion  11,622  milligrams  to  the  liter,  the  one-third  part  in  both  cases  of  dis- 
solved matter  and  the  other  two-thirds  being  of  matter  held  in  suspension.    We  believ* 
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hat  for  that  part  of  Havana  which  drain*  into  the  harbor,  and  for  Begla,  from  which 
nnuallv  flow  about  7,000,000  onbic  meters  of  water,  we  ought  to  treble  the  amount 
taken  tor  the  uninhabited  districts,  which  give  about  1,350  cubic  meters  more  of  de- 
posit, to  be  added  to  the  88,500  cubic  meters  that  we  estimated  by  calculation.  Let 
us  aud  to  this  the  amount  brought  by  the  6,000  ships  which  enter  the  port  annually, 
of  which  2,000  merely  touch  here,  and  which  amount  we  cannot  put  down  lower  than 
8,000  cubic  meters,  and  that  which  comes  from  the  stationary  vessels,  from  the  forts, 
and  even  from  the  tides,  and  our  figures  swell  to  100,000  cubic  meters  of  sediment  per 
year,  which  we  find  is  proved  by  comparing  the  soundings  taken  at  different  epochs.* 

This  great  quantity  of  sediment  ought  not  to  astonish  as,  when  we  keep  in  mind  the 
rapidity  with  which  bottoms  are  filled  up  in  harbors  where  rivers  of  any  size  empty. 
Venice  communicates  with  the  sea  by  five  arms  or  navigable  canals,  and  from  the 
most  remote  times  the  Brenta  emptied  to  the  south  of  Cnioggia  without  damaging 
the  harbor.  But  in  order  to  avoid  the  destruction  which  its  spring  floods  caused  in 
the  fields,  it  was  resolved,  about  forty  years  ago,  to  make  it  empty  into  the  large 
lake  where  the  harbor  is ;  this  immediately  began  to  fill  up  rapidly,  so  that  already 
it  is  difficult  for  steamers  to  pass  into  the  fine  Lido  Canal.  It  is  calculated  that 
about  300,000  tons  of  deposit  a  year  reaches  the  Thames  at  London,  an  immense  quan- 
tity for  a  river  whose  volume  at  low  water  does  not  exceed  one  to  two  thirds  of  a 
million  cubio  meters.  From  the  diagram  published  by  Mr.  Bads,  of  the  flow  of  the 
waters  of  the  Mississippi,  we  find  that  at  Columbus,  900  miles  from  its  mouth  and  the 
sea,  during  nineteen  weeks,  counted  from  the  middle  of  March  to  the  end  of  June, 
1858,  the  great  "  Father  of  Waters  "  carried  about  20,000  liters  of  matter  in  suspen- 
sion per  second,  or  nearly  1,250,000  of  cubic  meters  per  day,  a  quantity  sufficient  to 
close  up  and  fill  with  earth  in  twenty  days  what  remains  to  us  of  the  harbor  of  Havana. 

The  effect  on  our  harbor  of  the  deposit  from  the  rain-fall  can  be  condensed  into  the 
significant  figures  which  we  are  going  to  present. 

The  harbor,  whose  total  extent,  including  the  entrance  channel,  is  about  1,000  hec- 
tares [2,470  acres],  is  to-day  reduced  to  820  [2,005  acres],  taking  as  limits  the  hard 
beach ;  but  if  we  consider,  as  we  ought,  only  that  part  occupied  by  the  water,  this  ex- 
tent is  reduced  to  600  hectares  [1,482  acres]  ;  thus  the  extent  of  the  220  remaining 
hectares  [543  acres],  or  more  than  one-fourth  of  what  ought  to  be  the  harbor,  S 
made  land,  for  the  most  part  a  swamp,  more  or  less  dangerous  and  poisonous.  In 
order  to  show  the  result  as  to  the  whole  narbor,  we  may  add  that  the  whole  extent  cov- 
ered by  water  over  8  meters  [26£feet]  deep{  is  actually  reduced  to  150  hectares  [370 
acres],  or  the  one-fourth  of  the  space  occupied  by  the  water.  The  hard  beach,  which 
ought  to  be  the  limit  of  the  harbor,  of  820  nectare-*,  is  about  30  kilometers  [18}  miles] 
around,  but  the  true  shore,  the  actual  bounds  of  the  water,  is  only  22  kilometres  [13} 
miles],  of  which  more  than  the  third  part  is  inaccessible  marsh,  and  there  only 
remains  about  14  kilometers  [8]  miles],  less  than  half  of  the  total  length,  more  er 
less  protected  and  accessible.  We  may  add  that  the  circumference  of  the  space  over 
S  meters  deep  is  reduced  to  10  kilometers,  or  6}  miles.  The  figures  we  have  just 
been  giving  are  only  too  eloquent,  and  after  giving  them  it  is  useless  to  dwell  on  them. 

It  results  from  all  we  have  shown  that  even  if  the  annual  quantity  of  sediment 
emptied  into  the  harbor  amounts  to  100,000  cubic  meters,  it  will  take  centuries  to 
obstruct  the  harbor  in  such  way  as  to  prevent  the  frequenting  of  it  by  vessels  of 
heavy  tonnage.  We  might  lose  another  one-fourth  part  or  even  another  third  of  our 
harbor,  which  would  take  many  years,  and  despite  all  this  we  would  still  have  a  fine 
portt 

8o,  if  our  data,  calculations,  and  reasoning  are  at  all  near  the  truth,  the  gravity  of 
the  evil  of  which  we  complain  is  not  precisely  that  the  bottom  of  the  harbor  is  filling 
up  and  that  the  greater  part  of  its  coves  is  closing  up ;  the  evil,  in  our  opinion,  de- 
pends on  the  nature,  situation,  and  extent  of  the  zone  of  marshes,  swamps,  lagoons, 
pools,  and  shallows  which  surround  a  great  portion  of  the  harbor.  There  is  nothing 
wanting  in  these  "to  make  them  most  noxious  and  dangerous  to  health.  The  abound- 
ing mass  of  organic  matter,  plants,  and  infinite  infusoria,  whose  rotten  detritus  insen- 
sibly raises  the  bottom  of  the  harbor  and  is  augmented  every  year;  the  alternating 
rainy  and  dry  seasons ;  the  high  temperature  which  favors  the  production  and  action 
of  the  pestilential  effluvia ;  the  mixture  of  fresh  and  saltwater,  both  marshy,  in  which 
takes  place,  with  greater  strength  than  in  either  alone,  the  formation  and  emission  of 
deleterious  miasma;  the  situation,  the  greater  part  of  these  marshes  being  to  the 
windward  of  the  city,  so  that  the  miasma  reaches  the  city  with  facility,  because  there 
are  no  woods  to  interrupt  them,  nor  any  elevation  sufficient  to  escape  the  influence  ; 
for,  as  Dr.  Del  Valle  has  well  observed,  on  the  authority  of  Me  teal  f  and  Evans,  atmos- 

*  We  have  left  oat  of  the  calculations  the  deposits  produced  by  the  rotting  of  marine  plants  and  ani- 
mal*, which  become  of  the  greatest  importance  in  forming  the  coast.  In  Italy  they  produce  one-half  of 
the  materials  which  form  the  land-making  zone,  and  in  the  Adriatic  it  is  70  per  cent,  of  it.  (See  Ciald 
Marine  Review,  1874.) 

t  It  is  probable  that  the  water  contained  in  the  harbor  at  the  foundation  of  Ilavana  was  not  more  than 
doable  what  it  now  contains. 
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pheric  currents  can  transport  miasma  to  considerable  distance,  oven  as  far  as  8  kilo- 
meters ;  and  finally  the  mixture  of  drainage  from  dung-hills,  back-yards,  sewers,  and 
slaughter-pens.  And,  in  order  that  nothing  should  be  wanting  to  complete  its  malig- 
nity, the  contiguous  aquatic  zone,  which  has  the  bottom  covered  but  slightly  with 
water,  contributes  also  to  the  production  and  emanation  of  miasma.  Mr.  De  St.  Venant 
assures  us  that  if  the  constant  depth  of  the  water  is  not  35  to  40  centimeters  [say  13£ 
to  16  inches]  the  action  of  light  and  heat  goes  on  continually,  and  ho  demonstrates 
the  greater  advantages  in  this  respect  enjoyed  by  steep  banks  or  at  least  of  banks  of 
sufficient  height  to  destroy  this  action.  In  this  marshy  belt,  in  these  220  hectares 
[543  acres],  of  marsh,  25  or  30  more  [02  to  74  acres]  scarcely  covered  with  water,  is 
where  we  all  see  danger.  It  is  for  this  reason  we  have  said  that  the  dredging  of  the 
harbor  is  only  a  part  of  the  work  to  be  done,  and  not  the  greatest  part  nor  the  most 
urgent  of  the  means  to  be  employed  for  the  sanitation  of  this  city.  The  dredging 
deepens  the  bottom  and  forms  a  harbor,  but  does  not  sanitate  the  shores  of  the  coves, 
which  are  the  centers  of  infection ;  nor  does  it  prevent  the  incessant  production  of 
deposits  nor  destroy  the  effect  of  these.  What  good  will  it  do  us  to  produce  a  cur- 
rent in  the  waters  of  the  harbor  and  to  deepen  it,  while  these  marshes  remain  intact, 
increase,  and  every  day  become  more  active  in  their  effects?  It  is  necessary,  urgent, 
and  indispensable  to  deepen  the  harbor,  but  it  is  not  less,  but  more  urgent  to  sanitate 
its  shores  and  destroy  or  prevent  the  repetition  of  the  evil.  It  would  seem  at  first 
sight,  that  if  we  would  establish  strong  currents  of  clear  water,  starting  from  the 
shores  of  the  coves,  these  would  be  sufficient  to  remove,  drag  away,  and  carry  off,  to 
some  miles  distant  from  our  port  the  sediment  of  the  harbor,  and  that  there  would  fol- 
low in  time  not  only  its  cleansing,  but  also  some  amelioration  of  the  condition  of  its 
shores.  Without  doubt  this  is  what  the  authors  proposed  to  do  in  those  plans  which 
have  lately  been  laid  before  the  public,  especially  in  the  plan  of  Dr.  Argumosa. 

Let  us  see,  after  all  the  preceding  facts,  what  will  probably  happen  if  the  canal  pro- 
posed by  this  gentleman  were  constructed. 

IV.  If  the  canal  be  dug  where  easiest  and  most  convenient  it  would  be  3,175  meters 
[3,471  yards]  long  from  the  mouth  of  the  slaughter-house  drain  to  the  sea  at  San 
Lazarus.  Its  width,  according  to  Mr.  Argumosa,  would  be  12  meters  [39^  feet],  its 
depth  from  8  to  10  [26  to  33  feet].  Two- thirds  of  its  length,  the  embankment  and 
the  canal,  are  to  be  walled  in  with  hewn  stone,  and  the  other  third  being  through 
rock  would  not  need  to  be  thus  walled ;  and  throughout  the  whole  length  the  crown- 
ing wall  is  to  be  2  meters  [6}  feet].  We  calculate  200  meters  width  for  the  land  pur- 
chased and  fitted  up  on  both  sides  of  the  canal  so  as  to  build  on  it  stores,  quays,  &c, 
to  connect  this  land  with  the  villages ;  this  would  give  an  area  of  63}  hectares.  To 
afford  access  to  the  canal  and  put  it  in  communication  with  the  harbor,  it  would  be 
positively  necessary  to  continue  the  canal  through  the  low  lands  as  rar  as  Paula, 
about  2  Kilometers,  in  order  to  get  a  depth  of  8  meters.  Add  to  this  the  filling  up  of 
the  many  streets  and  roads  traversed  by  the  canal,  and  the  construction  of  bridges  suf- 
ficiently high  to  allow  boats  to  pass  under  them,  though  these  should  be  without 
chimneys,  or  with  chimneys  having  revolving  caps.  These  bridges  would  at  first  be 
twenty,  and  later  the  number  would  be  doubled.  The  cost  of  all  this  work  and  of  the 
land  purchased  we  calculate  at  about  |7,00C,000,  without  counting  the  building  of 
stores  and  dwellings,  landings  and  other  necessary  appurtenances;  with  these  last 
the  sum  would  probably  amount  to  something  like  $9,000,000.  We  do  not  believe  that 
the  revenues  of  the  canal  and  the  sale  of  the  lands  will  suffice  to  secure  this  capital 
at  a  moderate  interest.  But,  let  us  suppose  all  the  work  done  to  connect  the  harbor 
with  the  sea,  and  the  affairs  in  the  hands  of  a  company,  as  proposed  by  Mr.  Argumosa ; 
let  us  see  what  will  probably  happen  when  once  this  connecting  canal  is  established. 

Every  word  is  an  expression  of  an  idea,  and  every  qualifying  word  defines  in  some 
sense  the  thing  referred  to,  and  attributes  to  it  a  certain  value.  The  expression 
' 'drainage  canal"  has  been  used  by  Mr.  Argumosa  and  by  others  in  connection  with 
this  enterprise ;  and  the  idea  that  this  expression  calls  up  has  brought  with  it  the  error 
of  considering  this  canal  as  a  work  of  the  highest  importance,  when  really  it  is  not. 
Is  the  proposed  canal  a  drainage  canal  T  Will  it,  as  such,  contribute  to  the  amelioration 
of  the  harbor  of  Havana  T  Will  it  produce  the  hygienic  advantages  claimed  for  it  by 
Mr.  Argumosa  T  It  is  easy  to  show  that  it  will  not.  and  the  whole  value  of  the  idea  is 
the  ardent  desire  to  be  useful  to  this  city,  which  idea  has  moved  its  worthy  author  to 
propose  it  in  so  many  eloquent  words. 

If,  at  the  extremity  of  the  harbor  of  Havana,  the  water  was  at  a  considerable 
height  above  the  level  of  the  sea  at  the  little  bay  of  San  Lazarus,  so  that  there  could 
be  dug  a  canal  with  a  steep  desoent  from  the  first  point  to  the  second,  we  might 
understand  the  possibility  of  a  draining  current  from  the  harbor,  in  addition  to  wnat 
would  take  place,  on  the  same  hypothesis,  at  the  mouth  of  the  harbor;  but  as  nothing 
of  this  kind  happens,  and  as  the  harbor  may  be  considered  as  a  continuation  of  the 
North  Atlantic,  the  canal  in  question,  will  do  nothing  more  than  duplicate  the  com- 
munications between  two  portions  of  the  same  mass  of  water.  Without  the  winds, 
the  tides,  and  the  emptying  of  fresh  water  into  the  harbor,  the  canal  and  the  sea  on 
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the  north  shore  would  constitute  one  and  the  same  circuit  of  still  water,  which 
throughout  its  whole  extent  would  keep  at  exactly  the  same  level,  hence  there  could 
not  be  any  drainage. 

Now  let  us  examine  how  far  the  slight  alteration  of  the  usual  level  can  influence 
the  motion  of  the  waters  of  the  harbor  and  of  the  canal ;  and  whether  there  be  any 
reasons,  however  slight,  to  suspect  that  there  can  or  will  be  established  any  current 
whatever,  capable  of  realizing  the  idea  that  the  projected  canal  can  be  of  use  to  drain 
the  harbor  of  Havana.  The  agitation  caused  by  the  wind  on  the  surface  of  the  waters 
is  proportionate  to  its  violence  and  the  area  open  to  it,  because  its  form  is  very  much 
that  of  a  circle  of  the  same  superficial  extent ;  the  direction  and  the  inclination  of  the 
wind  is  also  influenced  by  the  depth  of  the  water  and  the  inclination  and  situation  of 
the  surrounding  land.  In  a  canal  more  than  3  kilometers  long,  and  only  12  meters 
wide,  caged  in,  so  to  speak,  between  high  walls  and  situated  in  the  lowest  land  of 
Havana,  the  action  of  the  wind,  unless  of  extraordinary  violence  and  in  the  same 
direction  as  the  canal,  may  be  considered  as  insignificant.  This  is  not  the  case  in  the 
harbor,  which  is  almost  as  wide  as  it  is  long,  and  whose  center  spreads  out  an  unob- 
structed liquid  field,  whereon  is  exercised,  almost  freely,  the  whole  strength  of  the 
wind,  which  keeps  the  surface  in  an  almost  constant  stato  of  agitation,  which  some- 
times equals  that  of  the  exterior  sea.  The  hurricanes  sometimes  gather  up  and  dash 
on  the  shore  large  masses  of  water,  but  beyond  these  exceptional  cases,  the  winds  only 
produce  the  slightest  undulation  of  the  surface,  which  does  not  alter  in  any  way  the 
general  level.  As  to  the  coves  of  Tallaniedra  and  A  tares,  from  which  the  canal  would 
start,  and  which  have  been  so  graphically  described  by  Mr.  de  Pichardo,  they  are  pre- 
cisely, as  observed  and  proved  by  Mr.  de  Paradela,  the  places  in  all  the  harbor  least 
agitated  by  the  winds.  They  are  almost  always  in  perfect  repose.  It  seems  as  if 
tho  perfidious  calm  of  their  waters  were  in  proportion  to  the  quantity  of  deadly  ele- 
ments they  contain.  There  is,  then,  nothing  in  the  action  of  the  winds  to  justify  the 
idea  that  this  canal  would  be  a  drainage  canal. 

In  order  to  be  able  to  appreciate  the  effect  of  the  currents  of  fresh  water  which 
empty  into  the  harbor,  it  would  be  necessary  to  ascertain  with  exactness,  or  to  nearly 
approximate  the  respective  volumes ;  but  this  not  being  possible  at  present,  we  will 
limit  ourselves  to  an  estimate,  which  cannot  be  very  far  from  the  truth.  There  empty 
into  the  harbor,  besides  the  Triscornia  and  Marimelena  creeks,  nearly  always  dry,  the 
before-mentioned  rivers,  Guasabacoa,  Martin  Perez,  the  Luyano,  the  Valiente  Creek, 
and  the  Littlo  Carraguao,  united  by  branches  with  the  Zanja  Real,  the  Gienaga,  ana 
the  Matadero.  In  the  usual  dry  season  the  drainage  of  all  these  together  may  amount 
to  from  40,000  to  45,000  oubic  meters  of  water  a  day,  or  $  cubic  meter  a  second.  The 
harbor,  excluding  the  entrance  channel,  contains  about  30,000,000  cubio  meters,  and 
that  not  only  in  the  dry  season,  but  as  well  in  the  rainy  season,  when  the  volume  of 
all  these  creeks  is  extraordinarily  augmented.  The  effect  on  the  great  mass  of  water 
in  the  harbor  is  the  more  insignificant  from  the  fact  that  the  fresh  waters  float  on  the 
top  of  the  sea  water,  in  consequence  of  being  less  dense,  until  they  are  dissipated  or 
lost,  so  to  speak,  in  the  extension  of  the  harbor.  As  to  the  canal,  its  influence  would 
not  be  any  stronger.  The  quantity  of  water  contained  in  the  canal,  calculating  from 
its  entrance  into  the  Atares  Cove,  would  be  about  500,000  cubio  meters.  The  propor- 
tion between  the  affluent  waters  and  the  mass  contained  in  the  canal  would  be  about 
a  millionth  per  second,  and  the  velocity  it  would  give  to  the  waters  of  the  canal  would 
be  well  represented  by  a  cypher.  This  is  supposing,  too,  that  all  the  water  of  these 
streamlets  would  flow  to  the  mouth  of  the  canal,  which  positively  will  not  happen ; 
to  be  certain  of  this,  it  is  only  necessary  to  cast  a  glance  on  the  plan,  and  to  consider 
the  situation  of  these  drains  in  relation  to  the  harbor,  and  to  the  canal.  The  water 
of  this  last,  then,  would  remain  always  permanently  tranquil,  nearly  all  the  year 
round,  in  spite  of  the  little  rivulets  which  empty  into  the  harbor. 

Let  us  see  if  we  can  do  better  with  the  effects  of  the  tides.  On  all  the  north  coast 
of  the  island,  as  well  as  on  CayoHueso,  the  Tortugas,  &c,  the  tides  average  a  height 
of  1}  feet,  or  45  centimeters.  The  laws  of  the  tides  in  the  harbor  of  Havana,  settled 
by  the  hydrographic  commission  of  the  island  of  Cuba  in  1860,  give,  as  a  maximum 
height  of  high  tide  above  low  tide  at  the  Capita nia  of  the  harbor,  720  millimeters  [28} 
inches],  and  at  the  mouth  of  the  arsenal  only  557  millimeters,  or  22  inches.  The  high 
tide  at  the  first  point  is  at  14  minutes  past  eight  o'clock,  and  at  the  second  point  at 
39  minutes  past  eight  o'clock,  so  that  there  is  a  difference  of  25  minutes  in  the  rising 
of  the  tide  along  the  two  kilometers  of«the  shore  of  the  harbor  from  the  Capitania  to 
the  arsenal,  which  gives  a  mean  velocity  of  1|  meters  per  second,  losing  163  milli- 
meters, or  7  Spanish  inches,  of  its  height  at  spring  tide,  and  proportionately  at  the 
others.  But  this  is  an  exceptional  maximum,  and  as  a  general  average  for  the  year 
we  can,  if  we  wish,  take  for  our  argument  30  centimeters,  [about  12  inches,]  as  high 
tide  at  the  mouth  of  the  Matadero  channel.  The  velocity  of  the  tide  currents  is  much 
less  in  the  harbor  than  that  which  causes  the  undulation  or  rising  of  the  water.  Put- 
ting aside  this  last  phenomenon,  which  does  not  concern  us,  and  attending  only  to  the 
currents  of  the  ebb  and  flow,  we  find  that  constant  observation  of  its  action  in  many 
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Sorts  shows  that  up  to  a  certain  point,  contrary  to  the  general  hydronamic  theory,  the 
ow  is  frequently  more  powerful  and  more  rapid  than  the  ebb.  We  have  not  at  hand 
any  notes  relative  to  this  point  in  our  harbor,  but  let  ns  suppose  from  general  observa- 
tions that  the  same  thing  happens  here;  the  progress  and  effects  of  these  currents  are 
easily  explained,  but  the  whole  on  a  scale  proportionate  to  its  smallness. 

As  the  same  volume  of  sea  water  comes  in  with  the  flow  and  goes  out  with  the  ebb, 
it  might  be  believed  that  the  quantity  of  matter  brought  in  by  the  flow  would  all  go 
out  to  the  sea  again  with  the  ebb  without  any  effect  on  the  bottom  of  the  harbor,  but 
this  does  not  really  take  place.  The  entrance  channel  to  our  port,  about  1£  kilometers 
(four-fifths  of  a  mile)  in  length,  is  relatively  narrow,  as  it  is  only  250  meters,  or  275 
yards  wide  at  the  Cabelleria  wharf,  diverges,  opens,  spreads,  runs  slower  and  slower, 
depositing  the  matter  with  which  it  1b  charged,  making  bars  principally  at  the  place 
opposite  its  entrance  into  the  harbor.  When  the  change  of  tide  takes  place  the  ebb 
acts  in  a  contrary  manner.  At  first  it  runs  sloVly  and  softly,  slipping  along  the  bot- 
tom ;  it  runs  on,  increasing  its  velocity  little  by  little,  flowing  on  all  sides  towards  the 
mouth,  removing  much  of  the  deposit  left  by  the  flow  and  taking  more  time  than  the 
flow :  it  reaches  at  last  the  entrance  channel,  where  it  acquires  all  the  rapidity  given 
by  the  difference  of  level  between  the  harbor  and  the  sea. 

The  canal  of  San  Lazarus  once  cut.  the  current  of  the  flow  will  come  into  it  at  the 
same  time  as  at  the  entrance  to  the  harbor,  but  it  will  not  diminish  as  in  the  harbor 
in  consequence  of  the  uniformity  of  the  canal ;  if  it  is  not  accelerated,  at  least  it  will 
keep  on  running  at  the  same  rate.  In  every  way  the  tide  will  reach  the  creek  through 
the  canal  a  great  deal  sooner  than  it  will  reach  it  by  the  harbor ;  and  it  is  probable 
that  both  currents  will  meet  towards  Gayo  Cruz  [which  is  very  near  the  southern 
extremity  of  the  harbor].  At  the  setting  in  of  the  ebb  the  same  thing  will  happen  aa 
we  explained  in  reference  to  the  harbor,  only  it  will  acquire  a  great  velocity  while 
still  in  the  canal ;  and  consequently,  the  canal  will  be  of  use  only  to  this  current,  but 
will  not  succeed  in  returning  to  the  sea  all  the  quantity  of  matter  introduced  into  the 
creek  by  the  flow-tide.  So  tnat  if  the  facts  are  verified,  and  we  think  they  probably 
can  be,  then  after  constructing  the  canal  it  would  prove  instead  of  an  aid  to  the 
cleansing  of  the  harbor  only  one  additional  means  for  the  sea  to  deposit  its  detritus 
in  it.  This  effect,  however,  would  be  of  the  slightest  importance  on  account  of  the 
narrow  breadth  of  the  canal  and  the  low  height  of  the  tides ;  the  velocity  of  the  cur- 
rent of  the  descent  in  the  canal  we  can  calculate  at  15  centimeters  per  second.* 

If  we  set  aside,  as  we  can  do  the  slight  causes  which  prevent  the  absolute  tran- 
quility of  the  water,  we  can  consider  the  sea  at  San  Lazarus,  the  harbor,  and  the  canal 
as  one  and  the  same  basin  of  water,  which  by  a  well-known  hydrostatic  law  will 
always  maintain  the  same  level. 

From  these  arguments  we  deduce  the  following  conclusions:  If  the  canal  is  made, 
nothing  will  be  effected  except  to  make  the  sea  and  harbor  communicate  by  means  of 
a  second  mouth  without  changing  the  height  of  the  water  nor  its  motions  in  the  har- 
bor, except  in  the  slightest  and  in  a  completely  nnnoticeable  manner;  that  it  would 
be  improper  to  call  the  canal  a  "  drainage  canal ";  that  on  the  contrary  it  will  form  a 
depot  for  stagnant  water,  with  only  the  slight  movement  imparted  by  the  tides. 

Until  now  we  have  set  aside  all  extraordinary  rainfalls  which  happen  during  hurri- 
canes and  violent  storms.  In  these  cases  the  canal  as  well  as  the  harbor  would  becoino 
a  real  drain  for  the  immense  quantity  of  water  which  would  spread  all  over  the  basins 
of  the  affluents  whose  detritus  and  sediment  would  settle  in  it  as  well  as  in  the  harbor, 
filling  up  the  bottom  and  slowly  closing  the  canals. 

As  the  wind  cannot  influence  in  an  efficacious  manner  the  water  of  the  canal,  nor 
the  slow  motion  of  the  tide  produce  in  it  a  current  of  violence,  its  waters  would  be  in 
a  worse  condition  than  those  of  the  harbor;  the  deposit  from  the  rain  would  produce 
in  it  on  account  of  its  slight  width  greater  changes  and  its  depth  would  be  diminished 
with  much  greater  rapidity;  the  noxious  matter  with  which  its  waters  would  be 
mixed  would  be  proportionately  more  abundant  and  would  make  them  every  day 
more  unhealthy ;  and  in  a  word,  this  canal,  from  its  situation  in  the  lowest  part  of  the 
marsh  and  from  its  narrow  width,  will  acquire  all  the  disadvantages  and  inconveniences 
of  an  open  sewer,  without  any  of  its  advantages.  For  a  sewer,  with  an  equal  slope  at 
the  bottom,  in  the  place  of  this  canal  would  drain  thoroughly  the  high  lands ;  the 
waters  would  run  through  it,  and  it  would  besides  be  covered,  so  that  its  emanations 
would  not  bo  noxious.  A  canal,  the  continuation  of  the  miry  bottom  of  the  harbor, 
which  can  with  reason  bo  considered  as  stagnant  water  and  which  would  receive  the 
deposit  of  nearly  all  the  basin,  lying  between  the  Arostogui  Hill,  the  Cerro,  and  the 
oity,  far  from  contributing  to  ameliorate  the  public  health  would,  wo  believe,  consti- 
tute a  new  focus  of  infection,  and  the  most  elementary  hygiene  ought  to  proscribe  it 
absolutely. 

The  work  proposed  also  appears  to  me  impossible  to  be  executed,  economically  speak- 

*It  is  necessary  that  the  velocity  of  a  current  should  be  15  centimeters  per  second  to  carry  off  par- 
ticles of  coarse,  loose  sand,  and  the  velocity  mast  be  doable  that  to  wash  offline  sand. 
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ing^  prejudicial  to  the  defense  of  and  inconvenient  for  the  city :  that  it  would  not 
drain  the  harbor  nor  contribute  to  its  cleanliness ;  and  it  is  inadmissible  under  a  hygienic 
aspect.  , 

We  have  not  dwelt  longer  than  was  necessary  on  the  preceding  observations,  seeing 
the  great  importance  of  the  project  and  the  respect  due  the  illustrious  corporation 
which  has  asked  for  information,  the  great  wisdom  which  has  had  the  kindness  to 
listen  to  us,  and  the  particular  consideration  due  to  the  high  place  and  the  elevated 
conception  of  the  worthy  gentleman  who  proposes  the  execution  of  this  work.  What 
a  pity  that  he  did  not  direct  his  generous  efforts  to  the  execution  of  other  projects  of 
known  efficacy  to  obtain  the  same  end.  and  prayed  for  by  this  people  for  many  years — 
true  means,  to  which  the  city  acknowledges  that  its  present  amount  of  health  is  due, 
and  without  which  its  existence  would  already  be  precarious.  The  abundant  supply 
of  good  water,  indispensable  base  and  beginning  of  all  hygienic  measures,  the  under- 
ground sewering  of  the  city,  with  the  suppression  of  privy  vaults  and  sinks,  and  the 
plentiful  and  well-directed  planting  of  trees  at  all  necessary  points — these  objects  are 
worthy  of  most  serious  attention  from  the  municipal  corporation. 

V.  We  must  now  fix  the  consideration  and  call  the  attention  of  the  academy  to  one 
part  of  the  proposition  of  Mr.  Argumosa.  He  considers  it  as  a  consequence  or  adjunct 
of  the  canal  project,  whereas  we  consider  it,  on  the  contrary,  as  the  principal,  or  rather 
as  the  only  really  useful  and  beneficial  portion  of  the  plan  presented.  Mr.  Argumosa 
speaks  of  the  convenience  of  filling  up  and  improving  by  cultivation  and  by  other 
artificial  means  the  low  shores,  the  marshes,  and  the  belt  of  shallows,  which  bound 
our  harbor  on  the  greater  part  of  its  perimeter.  With  this  we  perfectly  agree.  This 
and  the  revetment  of  the  mouths  of  the  rivers  are  proposed  as  an  addition  to  the 
official  project  of  cleansing  the  harbor  of  which  we  have  spoken.  Here  Mr.  Argumosa 
is  on  the  right  track.  He  proposes  a  thing  useful,  practicable,  economical,  and,  what 
is  more,  indispensible  to  the  sanitation  of  the  city  and  harbor,  and  worthy  of  the 
approval  of  this  illustrious  academy. 

But  unfortunately,  gentlemen,  it  will  not  be  enough  to  cleanse  the  harbor  and  its 
encircling  marshy  shores,  nor  to  wall  in  the  mouths  of  the  rivers,  even  if  these  ame- 
liorations could  be  realized  at  the  same  time  with  the  ample  introduction  of  the  always 
much-desired  waters  of  the  Vento,  and  with  the  best  system  possible  of  underground 
sewerage,  and  with  other  hygienic  measures  that  the  city  imperiously  demands.  These 
all  would  not  be  enough,  I  say,  for  the  complete  sanitation  of  the  city  and  its  harbor 
as  long  as  we  do  not  attend  with  especial  care  to  the  planting  of  trees,  which  are  not 
one  ofour  least  wants,  yet  have  not  been  mentioned  by  any  of  the  authors  of  recent 
projects.  A  deep  sadness  fills  the  soul  of  the  man  who  loves  this  city  when  he  sees 
the  naked  hills,  the  bare  fields,  their  former  luxuriance  gone,  and  not  a  single  grove  in 
the  whole  basin  of  the  city.  This  sadness  is  augmented  and  mingled  with  indigna- 
tion when  he  recognizes  that  such  criminal  devastation,  such  sinful  negligence,  has 
been  the  cause  in  a  great  measure  of  our  bad  sanitary  condition.  Lying  beneath  our 
incomparable  sky,  in  the  midst  of  our  perpetual  spring,  with  its  balmy  Dreezes,  with 
all  the  necessaries  of  life  abundant,  with  the  perfect  salubrity  that  nature  has  lavished 
upon  us  prodigally,  the  world  points  out  Havana  with  horror,  and  justly,  too,  as  the 
most  fearful  center  of  infection,  and  there  come  to  us  every  year  to  die  thousands  of 
our  brothers  from  other  climes. 

How  different  from  what  we  now  see  did  the  primitive  harbor  of  Havana  appear 
three  hundred  and  seventy  years  ago  to  the  amazed  and  charmed  eyes  of  Sebastian  de 
Ocampo.  He  gazed  on  the  odoriferous  trees  of  the  virgin  forest  which  encircled  the 
harbor,  on  the  clear  and  deep  waters;  and  in  the  shade  glided  along,  clear  as  crystal, 
the  little  rivers  and  brooks  which,  without  other  ddbri*  than  the  fallen  leaves  and  a 
little  fine  sand,  emptied  slowly  and  softly  into  the  wide,  clear  coves.  Judging  from  the 
descriptions  and  the  coarse,  primitive  engravings  which  have  conio  down  to  us  from 
those  early  days,  nearly  the  whole  extent  of  the  shore  was  approachable  and  crowned 
with  luxuriant  trees,  such  as  the  mahogany,  the  cedar,  the  date,  plum,  fir,  red-wood, 
tamarind,  the  thick  sciba,  the  tall  palm,  and  many  others  of  minor  importance;  they 
formed  a  wide  barrier  against  the  washing  of  the  rain,  and  united  in  this  way  conven- 
ience and  utility  to  the  beauty  of  their  majestic  and  picturesque  appearance.  But  in 
this  beautiful  unknown  corner,  where  nature  seemed  to  have  taken  return*,  to  spread  out 
alone  and  silently,  under  the  vivid  sun  of  the  tropics,  its  most  splendid  treasures,  man 
at  last  planted  his  foot)  eivilized  man,  who  sometimes  corrects  and  ameliorates  nature, 
and  then  again  abuses  her  with  an  ungrateful  want  of  foresight.  One  of  his  first  acts 
on  taking  possession  of  this  blessed  land  was  to  use  without  stint  the  forest,  destroy- 
ing the  woods  which  protected  the  harbor,  clearing  the  hillsides  and  slopes,  and 
bringing  on  the  ravages  caused  by  the  rise  of  these  same  rivers  and  brooks,  once  so 
inoffensive,  but  which  now,  with  the  dtbrti  of  the  stripped  lands  around,  have  suc- 
ceeded in  filling  up  a  greater  part  of  the  harbor,  and  brought  us  to  the  condition 
which  we  contemplate  to-day  with  fear  and  grief. 

The  woods  are  powerful  defenders  of  the  highlands  against  floods,  besides  exercis- 
ing their  beneficent  and  regulating  influence  on  the  temperature,  the  winds,  the  rains, 
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the  distribution  of  the  waters,  and  on  other  climatic,  agricultural,  and  hygienic  con- 
ditions; trees  are  destined  by  nature  to  preserve  the  fertility  of  the  highlands,  being 
barriers  against  landslides  and  their  fatal  consequences.  The  law  is  universal ;  destroy 
the  woods  and  you  will  fatally  change  the  climate ;  and  the  irregularity  and  excess 
of  the  rains,  the  torrent-like  swelling  of  the  rivers  and  brooks,  the  forlorn  nakedness  of 
the  heights,  the  sterility  of  the  fields,  and  the  unhealthiness  of  the  country  will  be  the 
fatal  chastizing  results  of  such  destruction.  The  extraordinary  efforts,  the  constant 
labor,  and  the  obstinate  struggle  of  the  art  of  preserving  forests  in  the  most  civilized 
countries  (great  and  admirable  results  of  which  were  presented  at  the  last  Paris  Ex- 
position), proclaim  the  importance,  demonstrate  the  necessity,  and  teach  at  the  same 
time  the  means  to  preserve  the  lands,  to  improve  them,  and  to  keep  or  restore  their  pro- 
ductive qualities.  It  appears  evident  to  us  that  the  first  and  principal  cause  of  the 
filling  up  of  our  beautiful  harbor  has  been  the  clearing  of  the  lands  that  form  the  basin 
of  its  affluents;  consequently,  the  complete  destruction  of  the  woods  that  covered  them 
formerly.  We  believe  that  a  wise  replanting  of  many  trees,  according  to  the  rules  of 
the  useful  and  at  present  advanced  art  of  horticulture,  is  one  of  the  principal  meas- 
ures on  which  we  should  rely  for  restoring  to  the  surroundings  of  Havana  its  primi- 
tive fertility,  and  for  re-establishing  and  reconstructing  what  nature  had  done ;  with 
this  will  disappear  the  principal  cause  of  the  filth  of  our  harbor,  and  its  disastrous 
consequences. 

Let  us  insist  again  and  again  that  no  land  should  be  granted  on  the  shores  of  the 
harbor,  except  with  the  clause  that  trees  shall  be  planted  on  it  under  the  conditions 
prescribed  by  our  illustrious  engineer,  De  Montes;  and  this  should  be  done  as  muoh  as 
possible  in  order  to  extend  this  arboreal  restoration  under  these  conditions  to  the  whole 
basin  of  Havana,  in  order  to  attain  the  beneficent  results  which  you  perfectly  under- 
stand, the  immense  advantage  of  making  the  land  stable,  and  preventing  greatly  for 
the  future  the  filling  up  of  our  harbor. 

VI.  We  will  then  propose  respectfully  to  the  academy  the  following  conclusions: 

1st.  That  the  council  be  informed  that  this  academy  does  not  indorse  the  views  of 
Mr.  De  Argumosa  on  the  construction  of  a  navigable  canal  between  the  harbor  and 
San  Lazarus,  because  such  a  canal  would  not  be  as  useful  and  as  advantageous  as  its 
author  supposes. 

2d.  That  on  the  other  hand,  this  academy  recommends  strongly  the  second  and  last 

Sart  of  the  project  of  Mr.  De  Argumosa,  in  order  that,  without  loss  of  time,  we  should 
egin  to  inclose  with  walls  or  revetments,  and  to  fill  up  the  marshy  belt  or  low  land 
which  surrounds  the  greater  part  of  the  harbor  and  constitutes  a  powerful  center  of  in- 
fection. This  academy  insists  on  the  necessity  of  planting  trees  on  this  land  as  well  as 
on  other  portions  of  the  basin  of  Havana,  in  order  to  prevent  the  descent  of  mud 
which  fills  up  the  harbor  of  Havana.  But  all  this  should  be  done  without  stopping 
the  preseut  means  employed  for  clearing  out  the  harbor. 

3d.  That  the  academy  takes  this  occasion  to  declare  that  it  judges  it  an  indispen- 
sable necessity  for  the  public  health  that  the  Vento  water  should  be  promptly  intro- 
duced and  amply  distributed;  that  there  should  be  established  a  good  system  of 
underground  sewerage;  that  wells,  privy-vaults,  and  sinks  should  be  suppressed; 
and  that  the  extensive  planting  of  trees,  properly  distributed,  should  be  encouraged 
in  all  the  country  surrounding  the  city. 

These  conclusions  and  this  report  were  approved  And  adopted  by  the  academy. 

This  admirable  report  does  not  apparently  dispose  conclusively  of  the  proposition  of 
Dr.  Burgess  and  some  others  to  the  following  effect:  "It  is  believed  that  the  water  of 
the  harbor  can  be  cleansed  by  the  construction  of  an  artificial  canal,  which  would 
admit  the  Gulf  Stream,  ever  flowing  at  the  rato  of  four  to  five  miles  along  our  imme- 
diate coast.  There  is  every  reason  to  believe  that  this  Gulf  Stream  current  could  be 
seized  at  some  projecting  point  of  the  coast  very  near  to  Havana,  or  be  caught  by  a 
wing-dam  and  conducted  into  the  harbor." 


ANNUAL  EKPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH.     195 


CHAPTER  XXIII. 


Tabu  No.  18. — Area  and  elevatiom  of  36  ward*  of  Havana,  with  the  number  of  A0n#h 
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TiiBLB  No.  18.— Ana  a*debtxMo*  of  30  ward*  of  Havana,  fo.— OontLnuad. 
B._EftflDMfl  OF  HAVAVA  (OLD  TOWS). 
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Table  No.  18.— Area  a*it  elevation  of  36  wanUof  Havana,  $e.— Continued. 

0.— HA V AHA  (in  TOWN)— Continued. 


Wiri*. 

"»*-^-»* 

1 

1 

I 

I 

i 

I 

Pittritt. 

1 
P 

1 
1 

! 

1 
ft 

l! 

| 

Smmth 

lit  SuUnn 

1,047,500 

Kaioo 

B,  120, 300 
8,834,800 

457,800 
844.000 

5, 123,  BOO 
3, 150.  800 

500,000 
484,000 

M 

4JS 

IIS 

T.740 
8.M7 

1,418 

135.27 

:;il    I'm  iil.i  Nnoro 

IBS.  41 

:.  :jj.i.  (hi 

lIL  JmoiMModU... 

10,731.600 

0.033,000 

1.153,500 

] .  304 

]'!.  I." 

W.3 

Eijhth 

1,863,1 

4,:wi,:uli 

15,200,000 

744,000 
4,390,700 
10,080,000 

000,000 

mooo 

m 

IBS 

1^181 
3,883 

i;-.  it 

;:■.-.  ■.»;;-.  ri»i 

30, 130. 700 

340,000 

1.347 

11.41'- 

1,835.00 

330,000 
070,000 

Tsa 

o|  Ji.4 

3,5BS,soo     aoa&oao 

4,131,000      1781,000 

1.  350.000 

1.041 

10, 7»a 

::•'■:.  <u 

Wanla. 

S 

i, 

! 

MM. 

DMrfat*. 

I 
H 

f 

•s 

1 

< 

1 

i 

5 

* 

f 

■5 

1 
■ 

1S.3 
1L87 
15.34 

o.ao 

v.     jr. 

6.50  ft    4.00 

0.00  ft    7.00 

11.75=12.50=10.00 

10.00  ft  14.50 

4.76 
8.00 
13.41 
13.23 

LOO  4  LOO 
6.60  ft  4. 00 

o.oo  ft  7.oo 

7.00  ft  7.00 

1.00 
4.76 
800 
7.00 

10.305 

13.38 

10.38 
13.30 
1L0B 
0.47 

B.B53 

3.50 
15.35 

8.50 

1.00  ft  1.00 

8 50  ft  850 
850  ft  850 
1.00  ft  LOO 

8.50  ft     8.60 
18.00  ft  14.50 
21.50  ft  10.00 

8  50  1  11.87* 

4th.  San  I*JpoMo 

10.07 

12.  J6 



0.57 
10.81 

0.7 
3.40 

13.  00  ft  10.  00 
14.50  ft  13.00 
6.00  ft    5.00 

11.00 
13.76 
6.00 
3.50 

0.60  ft  0.50 
4.75  ft  1.50 
0. 60  ft  0. 60 

8.41 

8  44 

10.11 
tB4 
10.18 

0.00 
13  37 

13.  00  ft     7.  00 
23.  50  ft  18.  SO 
11.00  ft    2.50 
18.  00  ft    3.  50 

11.60  ft   0.00 

B.50 
38.50 
8  75 

875 

o!70&0.70 
0. 50  ft  0. 50 

o.  oo  ft  o.  oo 

10.03 

11,85 

198  ANNUAL  REPORT  OF  THE  NATIONAL  BOABD  OP  HEALTH. 


Table  No.  18,  •  Area  and  deration  of  36  ward*  of  Havana,  tc.    -Continued. 
U.-HAVAXA  (NEW  TOWN)— Continued. 


Level*  In  meter*. 
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E._BE3UHE  OF  TEE  DENSELY  POPULATED  PAST  OF  THE  CITY . 

(Include*  the  Ant,  *eooud.  third,  fourth,  and  fifth  diatriot*.  *od  B.  Nioolaa,  Ponalver,  and  Oliavex  y 
Pilar  ward*  of  the  aixtb  dlatrict  | 

Surface  in  square  meters: 

Total  surface 4,119,370 

Vacant  spaces 593,680 

Occupied  bj  houses  and  streets 3,625,790 

Number  of  inhabitants 130,455 

Each  inhabitant  baa  of— 

Total  surface eq.  meters..  30.188 

Space  occupied  by  houses  and  streets do..  25.830 

Number  of  bouses 12,664 

ATerago  umubur  of  inhabitants  per  house 10.77 
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Low  ground ......   . 

Averago  level 

Havana,  September  30,  1879. 
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ANTONIO  ARIZA, 
ANTONIO  GONZALEZ  Y 

CUn  Engineer*  of 
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Table  No.  19.— -Havana,  He  surface  and  population. 


Part  densely  populated 

Part  sparsely  populated 

Part  consisting  of  vacant  lots 

Total 


Surface  in 
square  meters. 


4,110,370 

5, 571, 100 

81, 021, 600 


40, 712, 070 


Inhabitants. 


130,456 
43,018 


179,478 


Surface  per 
inhabitant. 


30.188 
128.50 


79.8  4 


"Rem  k  R kb.— Regarding  the  part  densely  populated  see  table  No.  10  S. 

The  part  sparsely  populated  consists  of  the  fifth  ward,  sixth  district,  first  and  second  wards,  and 
parts  of  the  third  and  fourth  wards  of  the  seventh  district,  a  part  only  of  the  third  ward  of  the  eighth 
district,  and  a  part  of  the  second  ward  of  the  ninth  district — A.  and  H. 

1  While  Messrs.  Ariza  and  Herrera  specify  in  these  tables  the  total  population  of  Havana  to  be 
1,473  +  7.227,  or  ]£6,700,  one  official  report  gives  the  same  population  199,082,  and  still  another,  wnich 
is  believed  to  be  the  more  correct,  gives  the  civil  population  as  195,437.  This  is  increased  by  from 
6.000  ts  20,000  military  and  floating  population.— S.  B.  Chaille.] 

The  following  is  the  number  of  inhabitants  and  houses  in  the  suburban  villages  of 
Piientes-Grandes,  Arroyo-Naranjo,  Calvario,  and  Casa-Blanca ;  though  they  are  within 
the  municipal  limits  of  Havana  they  were  not  inoluded  in  the  foregoing  table. 

Inhabitants.  Houses. 

Puentes-Grandes 2,550  331 

Arroyo-Naranjo 1,822  164 

Calvario 1,210  110 

Casa-Blanca 1,645  144 

Total 7,227  749 

Including  these  figures  there  is  a  total  of  186,700  inhabitants  living  in  17,259  houses 
within  the  corporate  limits  of  Havana.    Estimating  the  military  and  floating  popula- 
tion at  20,000  there  would  be  a  total  of  206,700  inhabitants  in  the  city. 
Havana,  October  11,  1879.  > 

ANTONIO  ARIZA, 

ANTONIO  GONZALEZ  Y  HERRERA, 

City  Engineer*. 

Table  No.  20. — Population  of  Havana  in  paved  and  unpaved  streets. 

Surface  of  paved  streets  in  old  town 127,700 

Surface  of  paved  streets  in  new  town 124,800 

Total  surface 252,500 

Population  living  in  paved  streets : 

Old  town 31,540 

New  town 21,300 

52,840 


Old  town 

Densely  populated  part  of  new  town. 
Sparsely  populated  part  of  new  town 


Inhabitants. 
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179, 473 


Havana,  October  11, 1879. 
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ANTONIO  ARIZA, 
ANTONIO  GONZALEZ  Y.  HERRERA, 

OUy  ~ 


200  ANNUAL  SEPOBT  OF  THE  NATIONAL  BOARD  OF  HEALTH. 


Tana  No.  21. 

A.-LOW  QBOUNDS  OF  HAVANA. 
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InbiUtanU. 

SnrffcoB  In 
meter*  In 
dletilcU. 

Hnbnber    of 

Wiidi. 

DirtricU. 

Werda 

Die- 
Wet.. 

Tint 

LM 
1,280 

3.100 

1,020 
1,0*4 

aw 

48 
M» 
181 

>,  sao 

0,000 

SB8 

520 
600 

1    4,080 
ISO 

i  xm 

|     4,080 

1    6,701 
|     1,020 

238,800 
21,000 

214.000 
48,080 

200,000 

US,  080 

286,000 

!  & 

t     172 

(     07S 
)      US 

f  s 
i  s 

t      (82 
)        42 
(      21 

I        70 

|          * 

3d.  Chime 

. — Thet  part  of  HevHu.  not  over  two  meters  above  blgh  tide  In  reckoned  u  loir  ground. 
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14.7a 


Persons  per  house 

Havana,  October,  1879. 


7.9i 


Districts, 

Warta 

Inhabitant*. 

Snrfiueln 

ho 

lierof 

™* 

Districts 

district*. 

«-. 

Dli- 
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l.hM 
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180,875  S 
148,812  j 
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\ 

800,000  j 

SS 
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. 
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BSD 

'875 
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eoo 
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j  no 
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06 
IM 
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fA-OPOPUL ATION ltvutg m houses  at LOW.MEDIPM,  ASD HIGHEST  LEVELS  ABOVE 


*„,., 

■a...™. 

Inhabitant*- 

»"* 

! 

1 

1 

i 

s 

i 
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1 

1 

3 

1 
J 

1 

5 

f 
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II 
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in.  ooo 
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143.800 
330,000 

213.000 
BIB.  812 
188,375 

11-:.  ::]■_: 

B7[l87 
300,000 

99.350 
374,388 
658. 45S 
5*0.478 

1, OS*!  773 
10. 084,  GOO 

M7.040 
814,  200 
938,830 
7B4.  450 
Ml,  700 

liS  o» 

■JiMHi'.l,  7i«l 

4,131.000 

4,080 

1M 

1,884 

ION 

:.,  781 
1,030 

a,  mi 
a,  ns 

4,880 

4,770 
8,  M0 

S.5BB 
IB,  504 

Ifl.KKt 

21,0)0 

17)828 
11,807 
il.H- 

10,788 

1-240 

12.  840 

W.;:ji> 

VJ.UOJ 
.■-.  :.!.» 
Ill,  I;",? 
11,422 

40,100,070 

■'"  Kim 

:i;:,  :-:i; 

128,478 

170,478 

DEPOPULATION  LTVLNQ  AT  DIFFERENT  HEIGHTS. 


1 

1 

k 

I 

i 
I 
I 

i 

1 

Heights. 

L 

1 

s 

i 

I 

I 

1 

P 

a%7iw 

179,473 

188,458 
on  Id  height 

30.088 

33.B87 

182,708 

138,478 

r2.4W 

«~* 

fjc  of  popvlMJ 

78.87 

88.81 

ANTONIO  ABIZA, 

ANTONIO  GONZALEZ  Y  HERBEBA, 


Table  No.  22. 
a— people  imhabitlng  one  and  two  ob  moke  8toby  houses. 


Templete 

San  Felipe 

Stnto  Cri»to 

SanJunndeDloe. 
Sjii  to  Angel 

SinFTnm-lsiru 

ButaClam 

Suli  Tervu 

Paula 

SanYtldio 


lull 


People  11  ring  In — 


!? 


J8B4  |  78  |  10  |    883  il.BSS  2,03 
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Table  No.  22. 

A.-PJSOPLK  INHABITING  ONB  AND  TWO  OB  KOBE  STORY  HOUSES-CohUsqmL 
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Ho 

noro  >tor 
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fl 
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1 

f- 
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n 

68 

SOS 

»:■  7 :  t 

13.83 
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0 

~T 

0 
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3.16 
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LS 
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SO 

I 

1 

H 
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IS 

« 

s 
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■ 

Si 

1 
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» 

5 
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m 
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4.35 
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3.06 

LjJ  M 
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38,800 

San  Lii»to 

Pnetalo-Nnevo.... 

n;i 

1 

0 

114 

448 
131 
9H 

.:.  i-Jfj 
318 

8. 17 
4.83 

1 

BWMth 

4 
47 

0 
4 
3 

* 

ii 
30 

fl5,B07|    100 
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Vodaao 

Jcbdi  del  Monte 

3 

o 

41. 

1,155 

1.-.J4 

4.07 

Eifibtli - 

14 

it" 

44 

«l    n 

4 
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B7S 
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n.7J 
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LSI 

H 

u,  sa 

Arroyo- A  polo 

4 

0 

1 
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1.347 

1.04 

Slnth 

0 

4 

l 

272 
70S 

.783 

6.82 

}  10. 78» 
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0 

0 

" 

01 

SBO    1,641 

5-M 

Total 16,510 


Total 179,473 


TalJe  N:  28 


\*ir 


«•- 


*  % 


?a*rl*r  and, 


Sj.Mmtmrt 

JJiniitgJl—mis J 
Sleeping  JUom,* 74. 00 

Courts JO.  00 

Kitck*9Lmc .27.00 

IS4. 00 


MSB  OOTO 


/ 
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C. 

Remarks. — Adding  the  houses  (all  one-story  J  in  Pnentes-Grandes,  Arroyo-Naranjo, 
Calvario,  and  Casa-filanca,  the  following  would  obtain : 

One-story  houses 15,494 

Two  or  more  story  houses 1,765 

Total 17,259 


People  in  one-story  houses 172,940 

People  in  two  or  more  story  houses 13,760 

Total 186,700 


Percentage  of  two  or  more  story  houses 10.22 

•  Percentage  of  people  living  therein 7.32 

Havana,  November,  1879. 

ANTONIO  ARIZA, 

ANTONIO  GONZALEZ  Y  HERRERA, 

City  Engineers. 
Table  No.  24,— Bay  or  harbor  of  Havana. 


Shoals. 


Anchorage  ground 


Entrance  to  bay. 
Total  of  bay 


Creeks  emptying 

into  bay. 

Kivers  ditto .. 

Yearly  mod  deposit 

in  bay 


Parts  of  bay. 


Regla 

Atocha 

Feliciano 

Crus 

San  Telmo . . . 
Sunken  ships 


Wharves 


Surface*. 


Square  me- 
ters. 


60,000 

7,080 

0,800 

40,000 

63,520 

8,500 


Private  piers,  floating  dock, 
and  arsenal 


\ 


Totals. 


8,700 
2,800  i 
5,850 

52,000 


180,000 


480,000 
5. 520, 000 


Triscornia,  Marimelena,  Ma- )  \ 
tadero,  Agoa-Dulce.  >  { 

Martin-Peres,  Lnyan6. 


}! 


60,850 


6,000,000 


Volumes. 


Cubic  me- 
ters. 


47,000 

6,000 

18,800 

27,500 

161,200 

8,400 


6,816,000 
80,000,000 


*60,000 

noo.000 


Totals. 


268,400 


86, 816, 000 


*  Estimated. 

Remarks.— Ordinary  tides,  0.70  m. ;  spring  tides,  0.05  m. 

The  wharves,  on  account  of  their  mode  of  construction,  facilitate  the  accumulation  of  deposits 
underneath. 

Engineers  in  Havana  are  of  the  opinion  that  a  canal  connecting  the  sea  with  the  head  of  the  bay 
would  aid  little  or  nothing  in  cleansing  its  waters  or  scouring  its  bottom,  or  in  improving  the  sanitary 
conditions  of  the  harbor. 

ARIZA  ahd  TTKRRKRA, 
Oity  Engineer$  o/  Havan*. 


CHAPTER    XXIV. 
VITAL  STATISTICS  OF  HAVANA— POPULATION  AND  MORTALITY. 

POPULATION. 

Cuba  was  discovered  by  Columbus  in  1492;  the  harbor  of  Havana  was  first  visited 
by  Europeans  in  1508;  the  island  was  conquered  by  Velasquez  in  1511 ;  a  settlement  was 
mode  in  1515  at  Chorrera  or  Carmelo,  now  a  suburban  ward  of  Havana,  and  the  intra- 
mural "old  city  of  Havana,"  finally  founded  in  1519,  became,  instead  of  Santiago  de 
Cuba,  the  seat  of  government  in  1552,  and  a  "city"  m  1592. 

De  La  Torres'  "Ancient  and  Modern  Habana"  states  that  the  population  in  1544 
was  about  520,  and  in  1596  was  about  4,000.  Pezuela's  Diet.,  v.  iii,  p.  349,  states  that 
in  1600  the  population  was  about  3,000,  and  in  1700  about  9,000. 


204   ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH. 


The  first  census  of  Cuba  was  taken  in  1774,  when  the  total  population  of  the  island 
171,620;  and  of  these  about  75,000  were  in  the  jurisdiction  of  Havana,  which 
embraces  an  extensive  district  around  the  city.  In  1792  Pezuela  (loc.  tit. )  reports  that 
the  population  of  the  city  was  61,307,  which  is  probably  the  first  reliable  statement 
now  obtainable. 

The  following  data  sufficiently  indicates  the  succeeding  growth  of  the  city: 


Population  in — 
1792* 


Table  No.  25. 


51,307 

1820 83,754 

1827 92, 229  or  94, 023 

1846  (offioial  census)  t 106,968 

1855 153,084 

1862  (exclusive  of  troops,  &c ;  census) 190,315 

1677  (exclusive  of  troops,  &o.;  census) 195,437 

Inasmuch  as  the  mortality  statistics  are  unreliable  except  for  recent  yean,  and  do 
not  until  1869,  when  Dr.  A.  G.  Del  Valle  began  his  valuable  though  voluntary  annual 
reports,  contain  any  data  as  to  the  deaths  by  sex,  race,  ace,  diseases,  &c,  it  will  be 
unnecessary  to  record  any  of  the  corresponding  data  as  to  the  population,  except  from 
the  censuses  of  1863  and  1877. 

Discrepancies,  omissions,  &c,  in  the  following  table  are  due  to  defects  in  the 
original  official  reports. 

Table  No.  26. — Civil  population  of  the  city  of  Havana. 


Total  population: 
Females 


Aggregate 
White  proulattan: 


lea... 
Females 


Total 

Spani&h  and  Cuban : 

Males 

Females 


Total 
Spanish: 

Kales 

Females 


Total 
Cuban: 

Kales 

Females 


Total 
Foreigners: 

Males 

Females.... 


Asiatics: 
Kales.. 
Females 


Total 


Total 
Colored: 

Kales 

Females... 


Total 


Census  year 
1862. 


105, 170 
85,145 


*190,315 


68,216 
40,686 


117,902 


65,633 
48,508 


114,141 


26,084 
6,401 


82,525 


89,500 
42,017 


Census  year 
1877. 


115,278 
80,159 


1 195, 437 


90,006 
52,069 


142,075 


88,167 
50,937 


189,104 


81,616 


2,583 
1,178 


3,761 


4  973 


81,981 
35,459 


67,440 


1,839 
1,132 


2,971 


5,675 
48 


5,723 


19,597 
28,042 


47,639 


"The  population  is  also  given  by  census  of  1862  as  190,332. 

tDifferent  "offioial"  reports  give  the  population  of  Havana  in  1877  "205,934,"  "206. 104,"  and 
"206,767,"  and  195,437,  as  above,  which  correctly  represents  the  civil  population  which  corresponds 
with  the  deaths  of  civilians  in  the  city  of  Havana.  The  municipality,  the  jurisdiction,  and  the  Province 
of  Habana  have  each  a  successively  larger  population,  that  of  the  Province  amounting  to  423,543. 

*  Humboldt  says  the  population,  including  Begla.  was  44,837  in  1791. 

tOr  120,994  if  the  following  23,026  population  be  included,  vis:  Regla,  6,662;  Casa  Blanca,  996; 
Horcon,  6,282;  Cerro,  3,459;  Jesus  del  Monte,  4,112;  Luyano,  993;  GuasaDacoa,  522. 
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Population  by  agta,  1862. 

0  to  10  years 24,906  I  80  to  100  years 

10  to  40  yeo-re 189.300    Over  100  yun 

40to60ye*rB 86,301 

60to80yewB 7,976  |  Tottl l! 


\ngjrom  Me  pari  oj  Havana  aunng  ine  iu  yeari,  Loiv-iau;  compuea  jrom  r^era  nr- 
nUhed  by  the  office  of  the  United  Stattt  oontkl-gencral,  Mr.  H.  C.  Hall,  and  derived  from 
tke  daily  report*  publiihed  in  the  Havana  Diario  de  la  Marina. 
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30,176 

12,  HI  15 
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*  These  sain  t*Ula  di 


every  lnntnne*  with  the  addition  of  the  c 
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— Number  of  Spanish  toldieri  a 


tithed  in  the  Havana  Diario  de  la  Marina. 


EkJpLi'mbtc   . 


S,  718      9,  XZ»  |    6,  U 


Jmnnary  . 

••:  I,,  ,i-i  v 
Hunb... 

?£■'■" 


1,851 

It  MB 

(    ■'■.■! 

MS 

1,008 

£9 

25,181 

4,888 

,,aai  I  i7. e»=;  ib.bw  11,12.1'  im,<?3CMM 


MORTALITY. 


n  Havana  date  from  1306,  and  the  following  facts  are  due  to  Dr. 
Del  Talle,  p.  26,  Ann.  Rep.,  1871 : 

In  the  cemetery  of  Espada,  apparently  the  only  one,  there  were  bncied  during  the 
fourteen  years,  February  2,  1806,  to  December  31,  1819,  46,147  dead  bodies ;  an  annnal 
average  of  3,300. 

In  1820  there  were  5,033  burials,  and  4,666  in  1821,  which  give  an  average  death-rate 
for  these  two  years  of  about  58  to  every  1,000  of  the  population  of  1820.  This  is  the  earli- 
est death-rate,  in  anywise  reliable,  now  to  be  procured ;  and  the  value  of  this,  as  for 
many  subsequent  years,  is  impaired  by  doubts  whether  the  reported  deaths  strictly 
correspond  to  the  reported  population,  whether  soldiers  were  included  in  the  one  and 
exolucted  from  the  other,  &c. 

During  the  eight  years,  1822-1829,  there  were  35,188  burials ;  that  is,  an  annnal  av- 
erage ofabout  4,400  deaths.  This  would  give  a  death-rate  of  about  47  to  every  1,000 
of  the  population  of  1827. 
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IM» 

ShUu. 

BUk 

1818 

2,848 
8,823 

iS 

8,801 

8,526 
8,410 
4,480 

SSS 

22.  MB 

18,881 

Table  No.  30.-    Annual  deaths  in  Havana, 

1830-1869. 

1830 

4.606 

1844 

1846 

1846 

1847 

1848 

1849 

6,449 

4,713 

4,365 

5,298 

4,214 

4,611 

1868 

1859 

166U 

1861 

.       5,910 

6,070 

..    .    IB. 315 

1632 

4,737 

6,731 

6,440 

1835 

1B63 

1864 

1866 

1866 

1867 

....     6.978 
....    7,496 
....    7,326 

7,330 

....   ja.066 

1837 

4,726 

1851 

1862 

1853 

1864 

1865 

1866 

1867 

t6,252 

t7,262 

(5,056 

4,482 

4,625 

4,353 

5,412 

1839 

4,737 

1869 

7,659 

lee 

1843 

4,496 

4,702 

•Of  these  there  were  6,984  desthB  by  cholera. 

tCholera  prevailed  May  1,  IBM,  to  February  14,  1951,  ud  during  this  tins  then 

bodies  in  the  provisional  cemetery  of  Atares,  where  723  other  bodies  were  alto  bar 

ud  December,  1883.    Thus  the  deaths  In  the  twu  yean,  1850  ud  1851,  wen  14,064,  Instead . 
" '     * Cholera  waeepider'- J — ' *• ■*  ■ 


•urled  5,100 

am*.- 


labeeqnent  yean,  being  reported  a 
death!  in  18S0,l,OTB  in  1961,  S, 488  lii  1 

I  In  1853  there  were  1,160  deatha  by  yellow 
In  1880  there  wen  884  death*  by  yellow  fever;  In  1801,  HO. 

,8ala  and  Cortes  reported  3,488  deatha  by  oholera  In  186T-SB.    In  1870  there  w. 
bM  been  foimd  of  the  number  In  1808. 

Table  No.  31.— Annual  death*  in  Havana,  1870-»79. 


i" 

if 

V 

Deaths  by— 

Yelloi 

,..,., 

Small, 
pox. 

Cholera. 

ffj 

1" 

h 

m 

V* 

n 
m 

1870 

10.878 
8,174 

«!«04 
8,3*0 
0,  123 

li|  507 
B.0S2 

it.  461 

8.2W 

8.B23 

8,804 
7,828 

60S 

SIS 
1,244 

im 

1.818 

ilsso 

MM 

277 
700 

1,010 

1,130 

*84 

507 
758 
787 

681 
1,120 
1T4 
47 
772 
711 
100 

628 

1  60S 

83,231 

77.773 

11,887 

0,700 

0,810 

N.  B-— The  death-rate  of  the  ofrrtl  population  for  the  fire  yean,  1876-78,  was  88 !  the  maximum,  44, 
In  1878. 

*  The  deathe  in  the  clrQ  population  wen  obtained  by  deduotduu  from  lie  total  deatha  the  deaths  of 
soldiers,  *cv  reported  by  tie  military  hospitals.    The  latter  deatha  are  stated  differently  by  Dr.  Del 
Telle  and  by  the  military  hospltali ,  but  Dr.  Del  Villa's  figure*  hare  been  accepted,  except  fur  the 
•^  by  him,  Til,  1870  for  the  total  deatha  and  1670-78  fordesths  by  yellow  feTer.    The 
1  report  yield*  only  84  deaths  by  yellow  fever  In  1876  for  tbe  oivil  population— a  number 


yean  unreported  by  him,  vii.ll 
arftttery  boirital  report  yield*  on 


208      ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH. 


Deaths  and  birilu  in  the  civil  population,  Ikree  yean,  1676-78. 

The  annul  average  deaths  were  7,734,  and  the  births  4,967,  distributed  as  follows: 

Table  No.  32. 


Dm  tilt' 

BW». 

Total. 

White. 

OoW. 

Total. 

White. 

Colored. 

lira 

7,488 
TUB 

8,884 

6,280 
4,880 

5,  we 

a,  us 

2,163 

4,896 
6,030 

4,076 

8,582 

a,  663 

9,663 

■.an 

1,877 

23,171 

14,000 
4,807 

Table  No.  33.-  -Female  population  of  Havana. 


Tew*. 

Allagtw. 

16  to  4  0  yean  eld. 

Total. 

Wbita. 

Colored. 

Total. 

White. 

aaM. 

ISM 

88,146 
80,160 

49,686 

sa,oos 

36,450 
38,  DM 

V 

V* 

Id,  a  IB 

'TJnpnbllahed. 
Tabu  No.  34— Annual  death*  for  Out  10  year*  1870-T9,  fty  raoo,  an,  ooo—  Ciril  jvpttlo- 


»• 

Sex. 

A** 

Tear. 

j 

i 

i 
i 

i 

i 

i 

i 

| 

1 

1 

5 

1 

1670 

5,628 

c-.">:i 

8,  ESS 
4,  BIB 
1  jfi 
4.6ST 
4,888 

4  Gfl 
5,710 
5,301 

a,  60* 

8,811 

2,145 
8,014 

8.241 

■*.14<i 

8,158 
8,250 

■SB 

6*8 

m 

804 
SOS 
280 

8UB 

MS 

8.71B 
4,004 

:..:t'.'7 
■t  Ji-.i 
tvtn 

•.871 
5,308 
4~T4l 

2,a-j8 

2,000 

8,771 
8,787 
&SM 
8,088 

5,138 
r..H>;iii 
4,784 
5,488 
4,828 
5,646 
5,451 

8,887 

svseo 

8.SM 

8,040 

EfiSB 

8L5B4 
7,888 

Annual  average  dnth-rate  for  tbe 

■XI 

47.8 

84.1 

40.0 

88.4 

8*0 

The  above  table  requires  two  explanations : 

First.  The  original  reports  give  the  above  data  for  the  eivil  and  military  popula- 
tion consolidated,  and  the  above  figures  have  been  obtained  by  deducting  from  each 
of  the  four  columns,  "race,  whites,"  "sex,  males,"  "age,  over  seven  years,"  and 
"sum  total"  the  annual  deaths  in  the  military  population,  viz:  928  in  1870,  reported 
by  the  military  hospitals ;  and  the  following  reported  by  Dr.  Del  Valle:  884  iu  1871, 
995  In  1872,  833  in  1873,  1,061  in  1874,  1,346  In  1875,  1,684  in  1870.  3,078  in  1877,  2,913 
in  1876,  and  1,226  in  1679. 

Second.  The  mortality  reports  give  no  data  in  reference  to  that  most  important  sub- 
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ject,  deaths  by  ages,  exoept  as  to  the  ecclesiastical  division — over  and  under  7  years 
oi  aire — and  since  there  are  no  corresponding  data  as  to  the  population  no  death- 
rate*  can  be  calculated,  and  the  scanty  information  given  becomes  comparatively 
worthless- 
Only  ouo  other  item  as  to  deaths  by  ages  has  been  found,  viz,  the  deaths  of  persona 
over  B5  years  of  age  during  the  5  years  1872-TG-  The  annual  average  was  only  13. 2 
persons,  distributed  as  follows:  7.  4  whites  plus  5.  H  colored;  and  3.  males  plus  10.  2 
females. 


r- 
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;*:; 
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Ml 
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187 

on 
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l.iiji! 
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734 

< 
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BIB 

'780 
TH 
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;..-.! 

837 

588 
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Of 
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iro 
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:>  1 T 1 

71768 

0,004 
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mil. 

M73 

IBM 

MM 

040  1     684 
Ml  1     854 
043   1,001 

*?'   '■"* 
iiii    1.  :>''■* 
1,057  llaBS 

488 
830 

•01 

1,09* 
MB 

BBS 

877 
745 

187* ... 

T"-l    11.  .'HIT 

Average     for     10 

Sift 

1,0GB 

471 

mlLiury  puputu- 

I.*" 

7.  m 

dvil  pvjiobitloii. . 

TaBLI  No.  36.— JfMtsff  moriali 
las  /oar  your*  1853,  1 

5# 

yellow  fever  of  the  ofoil  and  military  jmbojIbI ton  /or 
1861,  1864,  and  Iks  (en  year*  187IM79. 
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Deaths  by  consumption. 

Since  the  deaths  by  this  disease  are  more  numerous  than  by  any  other  disease,  the 
following  scanty  data,  all  reported  except  those  recorded  in  the  succeeding  tables  of 
"Deaths  by  diseases,*  deserve  record. 

Table  No.  37.— Deaths  by  phthisis,  for  sex  and  age,  in  1876. 


Year. 


a 


901 


•06 


61 


I 


It* 


57 


Total 


1,714 


V.  B.— The  maximum  monthly  deaths  were  160  in  December ;  the  minimum,  126  in  June. 

Deaths  by  phthisis,  for  race  and  season,*  in  1877. 


White.. 
Colored. 


Totals. 


I 


882 
184 


466 


293 

119 


411 


g 


CO 


314 
114 


428 


813 
129 


442 


Totals. 


1,251 
496 


1,747 


♦In  Cuban  statistics  winter  consists  always  of  January,  February,  and  March,  and  the  succeeding 
seasons  of  the  succeeding  series  of  three  months. 

Deaths  by  diseases. 

The  three  following  tables  furnish  all  the  facts  procurable  on  this  snbjeot.  The 
first  is  the  most  valuable  of  the  three,  but  in  this  the  number  of  diseases  specified  is 
so  few  and  the  number  of  deaths  give  so  unsatisfactory  an  idea  of  the  number  of  cases 
of  sickness,  that  the  second  and  third  tables  have  been  added  to  throw  as  much  light 
as  could  be  obtained  on  these  two  subjects. 
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Addendum  A  to  Table  No.  38,—Deathe  by  diseases,  for  ike  year  1880. 


Albuminuria 

Alooholiamus 

Anginas' 

Anthrax 

Cholera,  sporadio 

Cholera  infantum 

Diabetes 

Diarrhoea  and  enteritis 

Dysentery 

Diphtheria  and  croup ■ 

Eclampsia  infantum , 

gpflyy 

Erysipelas 

Farcy 

Fever,  bilious 

Fever,  palndean 

Ferer,  typhoid 

FB9er,veuow 

Heart  disease 

Hepatio  disease 

Hooping  cough 

Measles 

Meningitis   

Other  cerebral  diseases, 

apoplexy,  &o. 
Parturition,  puerperal  ferer, 

Ac. 

Peritonitis 

Pemphigus 

Phthisis  pulmonalis 

Pleurisy A 

Pneumonia  and  bronchitis 

Scarlet  raver  

Small-pox  , 

Tetanus 

Trismus,  nasoentium , 

Senility 

Sodden  death 

AH  other  causes 


Civil  and  military  population. 


U 

•Oh 

1 


Totals. 


19 

62 

4 

1 

9 

101 

8 

921 

121 

84 

49 

20 

9 

22 

49 

886 

169 

892 

868 

247 

16 

6 

818 


81 

24 

1 

1,829 

4 

880 

2 

448 

46 

840 

42 

61 

917 


' 


7,942 


Deaths  in  1880 


I 


5 

8 
8 


1 
28 


170 

24 

22 

12 

4 

2 

8 

12 

71 

85 

47 

94 

60 

8 

1 

61 

72 

12 


409 

8 

98 


47 
16 
76 
8 
16 
199 


1,811 


5 

12 

1 


5 

221 

80 

18 

18 

6 

1 

8 

10 

87 

88 


91 

64 

2 


107 
78 


8 


892 
1 

84 
2 

171 

12 

81 

7 

15 

240 


2,059 


7 
18 


1 
1 


801 

85 

19 

14 

5 

2 

8 

18 

100 

52 

511 

87 

80 

7 

2 

97 

87 


8 

1 

429 


84 


82 
5 

90 

9 

9 

240 


2,410 


2 

14 


9 
8 


Deaths  in  1880  of— 


Civil  population. 


82 

17 

10 

8 

4 

5 

9 

77 

88 

102 

81 

68 

4 

3 

83 

87 

6 

7 

'ioi 


148 
18 
94 
18 
12 


1,882 


i 


15 

26 

8 

1 

1 

74 

4 

456 

52 

58 

88 

8 

7 

20 

24 

183 

98 

428 

164 

162 

10 

8 

238 

158 

21 

18 


941 
4 

201 
2 

274 
17 

208 
14 
27 

517 


4,448 


28 
3 


2 

18 

6 


16 
16 


1 
2 


2 
H7 


1 

1 


7 
78 


8 

28 

1 


1 

27 

4 

188 

84 

8 

16 

12 

1 

1 

4 

81 

44 


189 

83 

6 

8 

82 

121 

10 

8 

1 

508 


114 


154 
27 

184 
28 
17 

251 


2,140 


0 
ft 

o 

p 


258 

82 


1 
1 

19 

58 

17 

486 

6 

6 


2 
8 


1 

88 
40 


71 


1,088 


Civil  population,  195,487 1  deaths  of  civilians,  8,909;  deatyrate  of  civilians,  85.85. 

A,  G.  DEL  VALLE,  M.  D. 
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Addendum  B  to  Table  No.  38.— Deaths,  by  month*,  for  1880. 


January ... 
February.. 
March 

is?1.:::::: 

June 

July 

August.... 
September. 
October.... 
Norember . 
December.. 

Total 


Civil  population. 


White*. 


96 
110 
105 
114 
141 
1S3 
288 
192 
128 
181 
110 
127 


1,848 


187 
179 
201 
199 
218 
809 
294 


184 
190 
229 
212 


2,824 


5 

5 

9 

6 

18 

20 

18 

22 

10 

17 

10 

12 


142 


81 
28 
80 
21 
28 
81 
28 
86 
18 
26 
26 
25 


154 
166 
177 
188 
186 
106 
218 
211 
145 
179 
159 
171 


2,140 


I 


6 
2 
4 
2 
1 
2 
1 
6 
8 
1 
2 
7 


37 


•8 

o 


1 


481 
489 
526 
626 
582 
710 
785 
689 
488 
544 
586 
564 


6,909 


47 
24 
44 
64 
56 
128 


145 
94 
97 
72 
69 


1,088 


Addendum  C  to  Table  No.  38.— Deaths,  by  $ex,  age,  and  race,  for  1880. 


Males  orer  7  jean  .. 
Males  under  7  yean. 


Total  males 

Females  orer  7  yean 

Females  under  '  yean 

Total  females 

Total  males  and  females. 


Ciril  population. 


2,098 
764 


989 
650 


1,589 


4,446 


1 


864 


2,857      1,002 


792 
846 


1,188 


2,140 


1 


828 


1,088 


1,088 


4,087 
1,128 


1,088        5,215 


1,781 


2,727 


7,942 


K.B.— In  addition  to  the  6,909  deaths  in  1880  in  the  cfril  population,  then  wen  176  still-births,  of 
rhieh  89  wen  white  and  87  wen  colored. 
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Table  No.  39.— Annual  report  for  187Bo/  t\e  riril  horpital  at  riarata,  viz,  the  "  Hotpital 
General  it  8.  Felipa  jf  Sa*tiano  dc  la  llabana." 
MONTHLY  SUMMARY  BY  V 


■Fuiiury. 

February.        March. 

April. 

Mat. 

B_ 
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—— 
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IT 

IB 
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IT 
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l 

19 
8 

8 

■ 
11 

1 
< 
4 
It 

n 

:<i 

IS 

18 

SO 

■ 

4 
3 

M 
S 

88 

»""•- 

1 
it 

n 
■ 

I>i..i..  .  .  f  fmiiiraloM  nrpuu.  »fol» 
I>innum  of  mpiitliin»™>.  ibronlt 

llliuw*  pMfcvtMMwC  ■»»*•  

DiN'sw-t  0uLmlDI«'laiiL  ctarank 

10 
81 

to 

1 
1 

1 

i 

i 
* 

i 

is 

SI 

11 

s 

I 

! 
1 

I 

6, 

! 

1 

..... 

is 

* 

3 
3 

ft*)** 

6 

-   8 

8 
1 

■ 

i 

8 

i 

S 

1 
I 

) 
3 
l« 

II 

"'"i 
i 

i 

as 
s 

18 

a 

1 

a 

• 

11 

1 

■ 
1 
If 

T 

4 

1 
1 
3J 

l 
i 

» 
i 

1 

•-, 

M 

7 
t 
t 

1 

S 
1 
88 

41 
6 

M 

0 

s 

M 

It 

* 
1 

tnutMk 

3 

■ 

D\***r •  of  the  boss* 

1 
* 

i 

to 

30 

...... 

; 

...... 

» 

8 

IS 

M 
i 

38 

1 

4 

1 

' 

u 

71 

..... 

88 

lii,f-i..  .  ..I  ihnk.li>     .     

6 

■ 

I 

' 

8 
1 

t 

8 

) 

i 

i 

i 
to 

l 

1 

1 

1 
68 

1 

8 

88 
3 

T 

H«™">    ■ 

1 

1 

» 

u 

1 

ii 

88 

l 

1 

T 

8 

10 

• 

m 

11 

*■  £ 

3 
IS 
43 

1 

81          I 

«.- 

m 

■j: 

6:6  1    107 
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«. 

July.       1    Aajrul- 

S«pt*ml»r. 

omm. 

DlHHW 

1 

1 

1 

1 

i 

I 

1 

i 

■i 
1 

1 

1 

i 

i 

H'lilfilOll 

jr. 

IT 

m 
i 

'5 

a 

3 
M 

6 
«T 
4T 

S 

n 

4a 

a 

s 
t 

« 

• 

a 
a 

1 

« 

! 

6 
4 

a 
11 

a) 

14 

Ii 

a 
1 

4 

u 

1 
It 

a 
'■ 
it 

* 
t 
:< 
l 

■ 

4 
1 

» 

11 
I 

7 
3 

a 

4 

t 

a 

4 

ii 
s 

* 
a 

i 

a 
i 

i 

a 

« 
a 

a 

s 

n 

M 

1 
f 

a 

mm*. 

Dnmart  of  rraplrunrt  orfuu.  Male 

lli«m  of  N*nir»lor4  ornn*.  cbmoU 

M 

M 
4 
4 
* 

1 
I! 
4 

1 

17 
) 

a 

: 

■ 

• 

6 

a 

• 

1 

• 

B 

l 

1 

• 
i 
aa 

■-■ 

« 

in 

• 

l 

a 

1 

a 

1 

1 

• 

...... 

U 

s 

1 

it 
ar 

n 

4 

e 

II 
t 

aa 

4: 

{■ 
i 

41 

1 

M 

tx 

a 

1 
-■ 

a 
a 

51 

• 

M 
1 

M 

1 
t 

t 
13 

1 

17 

11 

1 
1 

a 

It 

4 

I 

e 

aa 
1 

1 
1 

M 

aa 

a 

10 

l 

■ 

a 

4 

» 

I 

1 

:i 

4VBOIUL. 

1 

1 

1 

4" 

1 

a 

IHtQ.-TTlu«te     

is 

1 

ii 
i 

14 

a 

M 

)fl 
1 

a 

a 

4 

.... 

M 

14 

t 
3 

* 
- 
1 

1 
1 

1 

» 

i 

l 
1 

44 

i» 
4 
n 

a 
3 

M 
11 

«] 
4 

» 

m 

a 

4 

1 

4 

4 

:» 

1 

ia 

«* 
1 

a 
l 
ii 

4 

v: 

4.' 

l 

71 

01 

IT 

s 

a 

a 
0 

: 

1 
i 

14) 

3 

] 

D 

4 

a 

3 

• 

a 
1 

14 
W 

-a 

IT 

i 
i 

47 

1 

Mil 

]« 

M4 

ua 

a.  | 

101 

BM 

H 
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OOHTAOIOUB. 


Yellow  fever. 

Favor 

Meaelea ...... 

Small-pox..... 


KBDXCAL. 


Diseases  of  brain,  acute 

Diaeaaea  of  brain,  ohronio 

Diaeaaea  of  spinal  cord 

Diaeaaea  of  respiratory  organs,  acute. .. 
Diaeaaea  of  respiratory  organs,  ohronio. 

Diseases,  gastro-intestinal,  acute 

Diaeaaea,  gastro-intestinal,  ohronio 

Diaeaaea,  organic,  of  the  heart 

Diaeaaea,  hepatic 

Alooholiamna 

Anginas 

Nephritic  colic 

Dyaoraciaa 

Dysentery 

Spermatorrhea. 

Splenitis   

Severs: 

Ephemeral 

Bilious. 

Gastric 

Typhoid 

Paludean 

Pernicious 

Catarrhal. 


Opium  poisoning. 

Nephritis. 

Neuralgia 


Epilepsy. 
Rheums 


leumatism 

Old  age 

Tetanus 

Phthisis 


•UBGXCAL. 


Diseases  of  the  eye,  acute .... 
Diaeaaea  of  the  eye,  ohronio. . 

Diaeaaea  of  the  bones 

Diaeaaea  of  the  bladder 

Aneurism...... 

Blenorrhagia 

Cancer. 

Foreign  bodies  in  oesophagus. 

Chancres  and  bubos 

Diaeaaea  of  the  akin 

Tumors,  various 

Scrofula 

Strictures,  urethral 

Fractures 

FistulsB,  urinaL 

Fistulas,  anal 

Gangrene.    

Wounds  and  contusions. 

Hematocele. 

Hernia 

Hydrocele 

Inflammation 

Dialocations 

Orohitia. 

Buna 

Syphilis 

Ulcers 


November. 


12 

4 

20 

12 

40 

5 

2 

7 

20 

8 

1 

8 

8 


4 

8 

48 


December. 


0 
1 


2 

1 
8 
8 
15 
1 


4 
2 


9 
1 


28 

14 


Totals. 


5 
1 
8 


65 


1 

4 
8 


16 


472 


2 
1 
1 
8 
18 
8 
2 
8 


8 


1 


1 
28 


1 
1 


12 


1 

7 

5 

18 

14 

45 

1 

1 

6 

25 

2 


15 


8 


8 

48 

1 

28 
1 
1 
2 
8 
28 
11 


8 


8 
1 
8 
1 


11 
2 


80 
25 
2 
6 
8 
7 


1 

1 

81 


4 
2 
7 
1 
8 
1 
28 
42 


561 


8 


2 
"l 


1 
17 

4 
8 
6 


1 
8 


2 

1 


1 

1 

25 


1 
2 


1 

i 
i 


8 


90 


186 

8 

86 

150 


12 
84 
27 

284 
98 

481 

196 
22 
56 

204 

21 

2 

97 

86 

2 

8 

63 

2 

112 

18 
419 

20 
812 

28 
5 

41 

17 
884 

40 

2 

168 


78 

18 

28 

15 

2 

181 

12 

1 

404 

212 

21 

85 

82 

61 

21 

3 

6 

832 

4 

18 

40 

114 

6 

49 

15 

208 

482 


181 

7 

1 

97 


43 

10 

13 

28 

19 

17 

143 

42 

48 

41 

0 

0 

19 

9 

1 

0 

0 
8 
0 

13 
5 

86 
0 

17 

10 
0 
2 
6 

24 

8 

826 


1 
0 
2 
1 
8 
0 

12 
0 
1 
8 
2 
1 
2 
6 
0 
0 
2 

19 
0 
2 
0 
9 
0 
0 
0 
8 
2 


6,809      1,199 


267 
10 
87 

247 


55 

94 

40 

20B 

112 

498 

339 

64 

104 

245 

21 

2 

116 

45 

3 

3 

63 
5 

112 
31 

424 
56 

312 
40 
15 
41 
19 

839 
64 
10 

494 


74 

13 

30 

16 

5 

131 

24 

1 

405 

220 

28 

86 

34 

67 

21 

8 

8 

851 

4 

20 

40 

123 

6 

49 

15 

216 

484 


7,506 
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ASSVXL  BUMKAST. 


Remaining  3ut  Docomlwir,  1877 .. 

Admitted  1878 

Discharged  1878 


Remaining  Jannary  1,  1879.. 


.  7,686 
.  8,309 

.  1,199 


MOHTHLT  SUIOCaXY. 


[ 

i 

I 

I 

! 

i 

| 

j? 

! 

i 

I 

I 

h 

Admitted 

SlKlurfed 

Ha 

IN 

HI 
7* 

m 

4ta 

on 

*6T 
107 

M 

Ml 

Tfl 
•H 

in 

7M 
107 

w    an 

M«        687 

171 

M 

Mi 
W 

T.  GaS 

Mm 

February. 

M«£h. 

AptC 

May. 

■»"-* 

1 

i 

J 

I 

i 

, 

i 

1 

i 

J 

I 

■ 

n 

s 

n 

i 

M 

1 

i 

' 

t 

ii 

u 

" 

• 
1 

— w 

1 

u 
1 

t 
1 

1 

IHlW—  "f  r*»plintory  organ*,  tonto  . . 
Dlifiri  ..r™«|.ir»ior*  ornaa.  obzoslo 
Dimh  Kutro-intaatluCMDW 

n 
s 
11 
a 

IB 

1 
1 

a 
i 

" 

..... 

■ 

U 

* 

1 

t 

1 

> 

■ 

■ 
i 

• 

• 

1 

t 

i 

i 

t 

■ 

f 

« 

s 

U 

11 

w 

i 

1 

ID 

1 
t 
■ 

11 

■ 

a 

1 

ii 

a 

31 

f 

B 

T 
11 

9 

■as 

1 

i 

• 
4 

0 

a 
T 

1 

Phtkku 

a 

I 

1 

> 
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Juniry. 

February. 

Hi**. 

April 

M»y. 

""""» 

1 
1 

i 

f 
1 

I 

I 

1 

| 
J 

a 

1 

1 

i 

* 
1 

9 

, 

• 

1* 

ii 

0 

13 

1 
JO 

10 

7 
■ 

1 

« 

5 

« 

1 

> 

9 

l 

S 
1 

• 

1 

3 

1 
10 

g 

9 

9 
4 

T 

* 

tt 

2 

S 
■ 

9 
t 

> 
a 

4 
1 

1 
4 

1 

iss 

ii 

IM 

1 

IM 

" 

1W 

17 

27* 

>u. 

Jnly. 

Aogoit. 

September- 

October. 

DUtAOaA. 

1 

3 

i 

f 

I 

1 

I 

1 

1 

i 

J 

1- 

cojmaioug. 

«* 

ts 

v= 

41 

M 

91 

91 

s 

9 

B 

a 

S 
4 

i 

9 

1 

1« 
u 

i 

17 

13 

9 

1 

• 

n 

10 

a 

u 

....j 

1 
1 

I 

i 

t 

a 

i 

1 

• 

■ 

s 

9 
1 

9 

9 
1 

■ 

■ 
i 

n 

5 

t 

13 

1 
1 

u 

13 

m 

t 
i 

• 

i 

74 

l 

I 
It 

4* 

9 
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U 

5 

It 

f 

e 

: 
a 

0 

it 

9 
• 

U 

1 

3 

a 

8 

Phlhiin 

s 

1 
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ft» 

July. 

-w 

September. 

October. 

■" 

1 

i 

J 

t 

a 

1 

i 

i 

i 
I 

i 

9 

| 

1 

«—* 

t 

a 

, 

4 

11 

IS 

1 

it 

'i 

It 

7 

« 

0 

i 

17 

I 

a 

4 

U 

t 

a 
t 
i 

I 

0 

' 

1 

a 

4 

IS 

« 

H 
7 

I 

U 
1 

lo 

4 
41 

13 

t 

1 

1) 

s 

0 

4 

« 

e 

3 

1 

MS 

H 

HW       41  I    ssa 

■27 

m 

B 

Not* 

mber. 

»_>» 

Total* 

„_„. 

, 

1 

J 

1 

J 

1 

1 

cowtauiol-s. 

17 

• 

u 

1 

1 

m 

10 

at 

111 

1 

1 

J 

— ■ 

IS? 
ID 

M 

a 

1 

1 

t 

DiMn  of  respirator?  at gckoa.  »mte    , 
!>!•.  .b".  ..f  r..,..ni..ii  gt(iu  <-hr..=k- 

8 

is 

1» 

1! 

S 

1 

a 
■ 

i 
H 
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> 

< 

a 
l 

1 
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B 

m 
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'* 

n 

4 

w 

47 

m 

e 

1 

14 

23 

■ 
» 

■ 

1 
1 

*7 

i 

* 
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x^^,. 

!>*-*«. 

Totab. 

™— 

1 

i 

i 

1 

1 

1 

■lTMWlt. 

. 

11 

1 

1 

6 

iK^^::::::::::::::::::::::::::::::' 

9 

It 

1*0 

1 

10* 

it 

■ 

1 

140 

» 

T 

109 

fcmfcfe 

8 

* 

17 

i 

Ul 

s 
n 

m 
u 
si 

I 

9 

i 

■ 
1 
1 

1 

aa 

in 

s 

■ 

100S 

Mi 

ANKUAL  SUMMAH Y . 

g  31st  December,  1877 62 

Admitted,  1876 8,616 

~ ~~  2,606 


Discharged,  1 
Died,  1878... 
Htm  miilng  lot  January,  '. 


KOHTHLT  SUlOfABT. 


! 

f 

1 

* 

1 

J 

§ 

I 

I 

1 

1 

1 

1 
1 

! 

| 

s,sia 

168 

1M 

1M 

169 

H9 

M9 

■a 

999 

190 

17B 

14; 

J' 

JO 

Id 

J' 

* 

* 
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CHAPTER    XXV. 


Tuts  No.  41.— Population. 


Whit™.- 

nkmi 

White  ud  oolored. 

Male*. 

.— 

Total. 

*"-■ 

"*— 

ToUL 

«^ 

•— 

Total 

17« 

1*17 

ik:; 

I*4]t.... 

i**e 

IKti 

ISOT .... 
1877;.... 

UN 

Km 

h"  ;:..-. 

■:'■::  i'i'i 
230.  B85 

431,612 
691.315 

40,  Ml 

128,  «M 
ll-->.  :i9ri 

lai.itT 

104,784 
::c-  ■  :i77 
Ml. MS 
379,112 

64,4*) 
41B.M1 

T4.31B 
207, 15B 

-;■"'■  '-':■■ 
Mi',4ilb 

4D,!5T 
90,067 

ir.].;;-] 
1SS.1S4 

1B.18* 

iw.  sat 

3B3.43* 

:>-v.:>:;;l 

nu^SSo 

HUH 

11,1., ILK 
358.884 
4l?:i.-Ju:. 
684,087 

T1.1M 

iw.a2i 

27  s.  73.1 

;i.  .<>.:,•■:■ 

fj:i.  5W7 
H!N.1»7 

;>■■.'...-:.■. 

in.eso 

-T.l.  !).':<l 
835,  «04 
T1H,  487 

■  I.    ■■■■-.    M-  I 

898.754 
1. 398,  470 

1    12.1  4  7;". 

•Whilst  in  Cuban  MatlttJoe  include  Indian*  ud  Cbioeae,  while  the  colored  Include  only  thoea  of 
nea-TO  blood.  In  18BT  the  number  of  Indiani  wie  only  735.  Chinese  were  nn"  •-^-'--  '  •-  •<•—  —-• 
the  but  Importation  wa«  in  187*.    In  IBM  there  were  33,237,  ud  47, 

tin .  1841. mid  in  19*7  the  oen»a»  we*  not  regularly  Win,  bnt  "  official"  *•(. 


lntrodaoed  in  1847,  ud 
made  of  the 


fin  the  above  report  of  the  oeneue  of  1 
•e  or  the  Innirnotlon,  im 

id  of  1.409,850. 


re  recent  report  inolud 
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Table  No.  42.— Population  of  Cuba,  omuus,  1877. 


Provinces.' 


i* 

PinardelRio 

MatsTiias 

Santa  Clara 

Puerto  Principe . 
Santiago  de  Cuba 

Totals 


Whites. 


Cabana and 
Spaniard  a. 


298,888 
126, 312 
119,371 
200,916 
46,664 
114, 831 


906,482 


Foreigners. 


8,951 
275 

2,553 

1,216 
229 

1,853 


9,577 


TotaL 


802,839 
126,587 
121,924 
202,182 
46,893 
116,184 


916,059 


Chinese.! 


10,108 

3,187 

20,064 

13,801 

94 

422 


47,126 


Colored-t       Totals 


111,096 
59,496 

108,740 

96,959 

8,472 

86,799 


471,562 


423.543 
189,220 
250,728 
312,392 
55.459- 
203, 405 


1. 434, 747 


*Cnba  was  at  one  time  subdivided  into  the  western  and  eastern  departments ;  subsequently  into  the 

western,  central,  and  eastern  departments :  and  about  1878  into  the  above  six  provinces ;  these  are 

again  subdivided  into  86  Jurisdictions,  and  these  into  127  municipalities.    The  province  of  Havana 

includes  the  Isle  of  Pines,  which  has  about  2, 200  population. 

tOfthe  47,126  Chinese  21,890  are  specified  as  "free."  and  25,236  as  "under  contract,"  or  as  "oolonos." 

J  Of  the  471,562  colored  population,  195,563,  freed  May  8,  1880,  were  slaves  in  1877. 

Births  and  deaths,  or  "  baptisms"  and  "  buriaU." 

No  statistics  of  births  and  deaths  have  been  found  for  any  other  years,  except  for 
those  which  follow,  and  these  are  from  the  official  censuses.  Every  statistician  knows 
how  little  confidence  is  usually  to  be  placed  in  national  statistics  of  this  kind ;  how- 
ever, since  those  which  follow  are  derived  from  the  ecclesiastical  authorities,  who,  in 
Catholic  Cuba,  derive  profit  from,  promote  religious  prejudice  through,  and  exercise 
strict  jurisdiction  over,  baptisms  and  burials,  it  is  believed  that  they  are  more  reliable 
than  are  such  reports  in  Protestant  countries  generally. 


Table  No.  43. 


1827 
1842 
1848 
1844 
1845 
1846 
1862 


Baptisms. 

Burials 

White. 

Colored. 

Total 

"White. 

Colored. 

Total. 

12,928 
17,066 
17,997 
17.405 
16,204 
18,875 
27,778 

17,553 
14,296 
15,709 
14,463 
13,744 
16,090 
16,861 

30,481 
31,362 
38,706 
81,868 
29,948 
84,465 
44,639 

6,632 

9,235 

9,503 

11,865 

9,920 

10,933 

17,580 

10,033 
10,244 
10,317 
14,670 
12,734 
9,837 
15,464 

16,665 
19,479 
19,820 
26.535 
22.654 
20,770 
33,034 

8. 


^8  • 
o~.S 


23.6 


23.1 
23.6 


The  ratio  of  deaths  by  races  was  in — 

White.    Colored. 

1887 21.3   25.5 

1846 25.0   20.8 

1862 22.1   25.  « 

These  figures  demonstrate  conclusively,  as  the  statistics  of  all  southern  countries 
have  invariably  done,  that  the  old  idea  that  the  negro  surpassed  the  white  man  in 
enduring  tropical  or  southern  climates  was  false ;  and  that,  in  truth,  the  colored  death- 
rate  is  habitually  greater.  It  will  be  seen  above  that  only  in  1846  did  the  white  death- 
rate  exceed  the  colored,  but  a  glance  at  the  data  for  the  four  preceding  years,  1842-'45, 
shows  that  this  was  altogether  exceptional,  due  perhaps  to  yellow  fever. 
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Table  No.  44.— Deaihe  by  eex  and  race  in  1862,  and  ratio  thereof  to  every  1,000 population. 


flex. 

White. 

Colored. 

White  and  oolored. 

Deaths. 

Batlo. 

Death*. 

Batlo. 

Deaths. 

Batlo. 

Mlll^.             .        , TT 

10,808 
7,271 

22.0 
22.8 

8,124 
0,880 

28.1 
28.4 

10,488 
18,001 

24.2 

22.8 

Total 

17,680 

211 

1*454 

26.0 

88,084 

28.* 

4428  CONG- 


15 
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Explanations  of,  and  Notes  on,  Table  No.  45. 

If  vital  statistics  in  Cuba  were  trustworthy,  this  table,  which  has  been  the  object 
of  great  labor  and  considerable  expense^  would  be  very  valuable.  It  amounts  as  it 
is  to  little  more  than  the  best  effort  which  was  practicable  to  accomplish  the  very 
important  end  of  illustrating  the  influence  on  yellow  fever  of  annual  variations  ill 
the  nnacclimated  population.  Until  means  are  furnished  to  estimate  this  predom- 
inant influence,  it  will  prove  almost  useless  to  attempt  to  estimate  other  influences, 
such  as  those  due  to  meteorological  changes. 

All  the  data  have  been  derived  from  official  sources,  and  are  reported  because  they 
are  the  nearest  approximations  to  the  truth  obtainable,  and  not  because  of  confidence 
in  their  correctness.  The  causes  and  character  of  the  lack  of  correctness  will  be  suf- 
ficiently indicated. 

Column  C,  "Army,"  was  derived  from  an  official  report  from  military  headquarters 
at  Havana. 

Column  D,  "Navy,"  was  derived  from  a  report  from  navy  headquarters,  dated  Sep- 
tember 13,  1879,  and  refers  to  the  "fleet  of  the  Antilles,"  all  of  which  appertains  to 
Cuba,  except  'Hwo  vessels  of  small  burden,  which  are  in  Puerto  Rico." 

The  data  in  column  E,  a^also  i  the  columns  K  and  M,  for  the  six  years  1854-'59, 
were  derived  from  Pezuel&'s  Diet,  Geog.,  &c,  and  have  been  inserted  in  order  to  com- 
pare past  years  with  more  recent  years.  The  data  for  all  other  years  in  columns  E, 
F,  G,  were  derived  from  an  official  report  of  the  "inspector  of  vessels"  at  Havana, 
while  column  H  was  derived  from  the  "  Bureau  of  Passports." 

The  data  in  columns  I,  J,  K,  L,  M,  N,  for  the  years  1869  to  December  31,  1879,  were 
kindly  compiled  by  the  United  States  consnl-general's  office  from  the  reports  pub- 
lished in  the  daily* newspaper,  the  Diario  do  la  Marina,"  and  were  obtained  and:  are 
presented  for  the  purpose  of  testing  the  correctuessof  the  data  iu  columns  E,  F,  G,  H. 
For  instance,  the  figures  in  columns  G  and  H  ought  to  correspond  exactly  with  those 
in  columns  1  and  J,  but  as  will  be  seen  the  discrepancies  are  great. 

The  chief  cause  for  the  discrepancies  between  these  two  sets  of  data  is,  as  reported 
by  Consul-General  H.  C.  Hall,  probably  due  to  the  fact  that  the  data  of  the  Diario  de 
la  Marina  report  all  persons  in  a  family,  while  the  other  set  of  data  report  only  those 
persons  having  passports;  some  of  these  may  cover  several  persons  in  one  family,  such 
as  children,  &c.  It  becomes  necessary  to  compare  the  two  sets  of  data,  in  order  to 
arrive  at  approximations  to  the  truth.  In  both  sets  of  data  crews  of  vessels  are  ex- 
cluded, and  emigrants  from  Spanish  dominions  included. 

The  data  of  the  Cuban  superior  board  of  health,  columns  O,  P,  Q,  R,  are  by  no 
means  correct,  and  serve  solely  as  approximations  which  .may  justify  comparison  of 
different  years  with  each  other.  The  secretary  of  this  board,  Dr.  V.  L.  Ferrer,  reported 
as  follows:  "  The  statistics  of  the  superior  board  of  health  include  only  the  civil  hos- 
pitals, public  and  private,  and  not  the  whole  mass  of  the  civil  population.  Hence,  the 
mortality  statistics  of  Havana,  to  this  day,  are  reported  accurately  only  by  Dr.  Del 
Valle,  and  the  many  discrepancies  which  are  observed  between  these  and  other  sta- 
tistics are  due  to  the  lack  of  exactitude  on  the  part  of  civil  hospitals,  in  reporting  to 
the  superior  board  of  health,  and  to  the  absolute  neglect  to  report  on  the  part  of  the 
military  hospitals,  and  of  the  civil  physicians,  who  have  always  refuse  1  to  render  this 
important  service.  Should  the  service  become  well  organized,  the  board  would  be 
able  to  report  exact  statistical  data."  The  statistics  of  Dr.  Del  Valle  for  Havana  are 
published  elsewhere  for  the  10  years,  1870-79,  and  if  these  be  compared  with  the  cor- 
responding statistics  of  the  board  of  health,  the  resulting  discrepancies  suffice  to 
destroy  confidence  in  those  of  the  board.  Its  report  of  only  150  deaths  in  Cuba  in 
1866  is  very  remarkable.  Inquiry  resulted  in  the  conviction  that,  while  this  number 
much  underrated  the  truth,  yet,  that  there  was  in  Cuba  less  yellow  fever  in  1866  than 
usual.  The  statistics  of  the  board  were  published  in  the  March  No.  1880  of  the  Cro- 
nica  Medico  Quirurgica  of  Havana ;  but  in  this  there  are  so  many  manifest  errors 
of  addition,  &c,  that  the  data  in  the  above  table  were  taken  from  the  original  manu- 
script of  the  official  report  to  the  United  States  commission,  and  are  believed  to  bo 
the  more  correct.  It  is  to  bo  noticed,  that  while  "  Havana"  and  the  "  Western  depart- 
ment" are  reported  in  separate  columns,  yet  the  former  is  a  part  of  the  latter;  and 
that  the  population  of  the  "  Eastern  department"  is  about  two-sevenths,  while  that 
of  the  Western  department,  including  Havana,  is  about  five-sevenths  of  the  whole 
population  of  Cuba. 

Greater,  but  by  no  means  implicit,  confidence  is  due  to  the  military-hospital  sta 
tistics.  They  do  not  accord  for  lt&IMyl  with  those  then  published  by  Pcfiuela,  nor 
for  1855-'59  with  those  published  by  Pezuela ;  and  they  contain  some  errors  which, 
though  manifest,  cannot  now  be  corrected.  The  military  hospitals  admit  not  only 
soldiers,  but  also  sailors  of  the  Spanish  navy,  and  these  aro  included  in  the  total  cases 
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and  deaths.    However,  a  special  report  separated  the  sailors  from  the  soldiers  for  the 
9}  years,  January,  1870,  July,  1879,  and  is  as  follows : 

Casee  and  deaths  of  yellow  fever  in  the  Spanish  navy. 


Yew. 

CMOS. 

Death*. 

1870 

1,004 
105 
102 
188 
825 
681 
824 
420 
526 
805 

231 

1871 

41 

1872 

87 

Ig73 

88 

1874 

120 

1875 

203 

1876 

75 

1877 

156 

1878 

163 

Flrt t  nfx  months  1870 ........  -  -  ....... 

00 

Total 

4,064 

1,158 

The  last  column.  U,  is  the  sum  of  columns  R  and  T,  except  for  the  years  1863, 1854, 
1855  (taken  from  Pefinela  and  Pezuela),  and  therefore  is  invalidated  by  all  the  objec- 
tions to  which  the  two  latter  columns  are  liable. 
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Tabu  No.  48.— Annmsl  itatistttx  of  til  of  tie  38  military  kotpilaU  wait*  bare  aristcr!  t« 
Cuia  at  37  dWarmtf plow*  dMrfiy  <*»  &t  «s*rt.rW»»  1B61  to  Ah,  1879,  inoli»iiw. 

l(>tapiledframBMpef«sinm*i!nsortpto/  oflWil  monthly  report*  rut 
MMBMh,  and  never  before  published.  ] 


*r 

1 

1 

ML 

All  diseases. 

Yellow 
fever. 

J 

1 

City,  towu,  or  village. 

Province. 

Fort* 

1 
1 

1 

I 

I 

, 

Finn  del  Bio... 

X.  P. 
V.  P. 

1858--72 

nnvn 

Ifc'.l-'Tl) 
1800-' 07 

i»sa-'ro 
issi-'JB 

lBal-79 
le58-'70 
1BS2-'M1 
lB52-'70 

nasi 

i«ss-*(8 

18S1-T9 
1SS1-78 

1S51-7B 

j  1880-'ol   J 

1K7]-Th 

1BS1-TO 

| 

1* 
»l 

S8 

Si 
"i 

m 

IB) 

SI 

B 

n* 
18 
11 
10 

a 

10 

s 

a 

1 

17 
M 
M 

KM 

M 

il 

• 

Itinsr  del  Rio... 

rourlo  Principe' 
Suit*  Clnrs  ~. 
Cub* 

N.  P. 

at.  P. 
'ft"p"' 

B.   P. 

If.  P. 

a,S 

n 

■ 

Cubs  (SsuTisso  del 

M 

B.  P. 

HT 

' 

" 

1IT 

H»v»n» 

Ml 

«"»— 

N.  P. 

B,M1 

17* 
23 

US 

in 

087 

117 

0 

111 

B.   P. 

in 

Havana 

0 

_ 

Jlimsnl 

Cuba 

&    P. 

If.  P. 

K 

* 

0 

PinardolRlo... 

1,HB 

88 

SB 

jr.  p.  1MI 

„ 

M 

Pnirto  Principe 
Puerto  Prinoipe 

i  i—i-'i;  » 
,  i.-..;.-'Tk  > 

1874-*7e 

ik;.i-;7u 
ieii-'7» 

1H.'.U'7» 
IBH-'TS 

ih.:.i--i» 

18Sl-'7l> 

imi-;:« 

1    IKM-Vi     ( 

lSBS-'TS 

w 

N    vitas 

X.  P. 

S10 

11 

11 

„ 

in 

7711 

El 

° 

N.  P. 

PurlO  Principe 

iw 
n 

1M 

8M 

1,774 

40 

1 
1 

11 
17 

171 

a 

0 

Suits  Clare 

N.  P. 

u 

Hants  Cmi  del  Bar 

Santiago  cIb  Us  Vegas) 

Puerto  Principe 

8.    P. 

1 

irr 

Santa  Clara.... 

8.    P. 

1,011 

U 

a 

„ 

Victoria  dp  lag  Tunas 

u,m 

w 

],.-.-> 

170 

*N.  P.,  northern  port;  S.  P.,  southern  port. 

tAccllmslltijZ  hospital. 

t  Hospital  of  Su  Ambrosia  wis  tl 
established  sad  opened  January,  187 

will  be  found  in  s  foot-note  attache 

boated  on  the  harbor,  while  the  Hospital  Id 


.11  the  Hospital  Madera  ns 
L  —  ■-  'hese,  respectively, 

„.    very  unfavorably 

id  sad  admirable  location. 


■h  bsve  been  in  these,  n 
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Table  No.  46— ContinnedL 


l 

2 
3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 

15$; 

18 
17 
18 
10 
20 
21 
22 
S3 
24 
25 
28 
27 
28 
29 
30 
81 
33 
33 
34 
35 
38 
37 
88 


1852. 


City,  town,  or  village. 


Bahia  Honda. 


Beyamo 

{Tenanai 

Cardenas 

CiegodeAvlla 

Cieafoegos ......... 

Cuba  (Santiago  de). 

Gibara 

Guanabaeo*. 

Gnaaajay 

Guantanaine ....... 

Gaines 

Ha 


Holguin 

lata  de  Pines 

Jarnoo 

Jigoani 

Manaanfllo , 

Mariel 

Maafansas 

Mayari 

Moron  ............... 

Nueritaa , 

Palma  Soriano 

Pinar  del  Bio. 

Puerto  del  Padre 

Puerto  Principe 

Remedios 

Sagna  la  Grande 

San  Antonio 

Saneti  Spiritas 

Santa  Clara , 

Santa  Cms  del  Snr... 
Santiago  de  laa  Vegas 

Trinidad TTT7. 

Victoria  de  las  Tonao 


All 


1,181 
1,081 


485 

8,111 


72 
887 
819 


8,823 


183 
24 


197 
i,*588 


878 


3,888 
193 
122 
171 
181 
981 
84 


985 


28,580 


2 
42 


12 


9 
99 


1 

18 
11 


559 

7 
8 
0 


9 
35 


9 

*7 


47 
1 
0 
3 
2 

88 
1 


12 


980 


Yellow  ferer. 


0 
0 


47 
108 


0 
0 
2 


818 

7 
0 
0 


0 
0 


27 


0 


29 

0 
0 
0 
0 
0 
0 


0 
0 


0 
7 


0 
0 
0 


85 

0 
0 
0 


0 
0 


8 

0 


17 
0 
0 
0 
0 
0 
0 


92 


1858. 


An  diseases. 


275 
1,061 


800 


898 
2,779 


51 
507 
450 


8,873 

571 

192 

28 


188 

i*7i6' 


188 

Hi 


2,888 
128 

58 
239 
247 
981 

82 


1,078 


28,906 


2 
52 


16 


10 

10 

2 


771 

25 
5 
0 


10 


14 

ii' 


8 

8 
6 
2 
9 
1 


23 


1,284 


Yellow  ferer. 


49 
84 


17 

10 

0 


1,058 

7 
0 
0 


0 
0 


11 


8 

0 
0 
7 
0 
0 
0 


0,807 


9 
11 


15 
9 


9 
2 
0 


189 

0 
0 
0 


0 

'i 


1 
0 
0 
0 
0 
0 
0 


•287 


*Pefinela,  p.  87,  gives  these  figures:  2,081  eases,  488  deaths. 
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Table  No.  46— Continued. 


i 
I 

1 

2 
3 

4 

5 

<J 

7 

8 

9 
10 
11 
12 
13 

15* 

i6 
17 

18 

10 

20 

21 

22 

S3 

24 

25 

26 

27 

28 

29 

30 

31 

22 

88 

34 

35 

38 

37 

38 


City,  town,  or  village. 


Bahia  Honda 

Baraooa 

Bayamo 

Cabanas . 

Cardenas , 

Ciego  do  A  Vila 

Cienfuegos 

Cuba  (Santiago  de) . 

Gibara 

Guanabacoa 

Gnanajay 

Guantanamo , 

GUinos 

Havana 


1864. 


All 


Holgoin 

IaledePinos 

Jaraco 

Jigaani 

Manzanillo 

Mariel 

Matansas 

Mayari 

Moron 

Nuevitas 

Palma  8oriano 

PinardelRio 

Puerto  del  Padre 

Paerto  Prinoipe 

Remedios. 

Sagna  la  Grande 

San  Antonio 

Sancti  Spiritns 

Santa  Clara 

Santa  Croz  del  Snr — 
Santiago  de  las  Vegas. 

Trinidad 

Victoria  de  las  Tunas  . 


1,628 
960 


963 


446 
4,948 


65 
463 

474 


9,768 

689 
128 


87 
"i,666 


118 
'796* 


2,186 

196 

40 


516 

1,216 

89 

.215 

952 


i 


Yellow  fever. 


8 
68 


89 


13 
66 


6 

24 

8 


647 

9 
17 


5 
44 


2 


77 

8 

0 

87 

40 

70 

2 

4 

50 


0 
108 


111 


20 

76 


5 
0 
0 


►1,715 

0 
0 


0 
6 


0 

iii' 


193 

0 

0 

87 

44 

17 

0 

0 

52 


0 
18 


20 


4 
10 


1855. 


All  diseases. 


864 

749 


103 


14 
10 


Yellow  fever. 


199 
3,811 


2 
0 
0 


•256 

0 
0 


0 
0 


0 
42 


43 
0 
0 

26 

81 
7 
0 
0 

28 


28,860      1,801 


12,612 


t482 


285 
439 
415 
177 

13,789 

568 
539 


182 
'859 


272 

'564' 


8,455 

76 
112 
291 
990 
963 

71 
283 
862 


1 
121 


4 
22 

6 
81 

758 

67 
11 


4 

io 


20 
"9 


142 
2 

4 

4 

16 

8 

0 

5 

19 

34 


81 
6 


2 


1 

s 


0 

86 
80 
89 


1 

ii 


85 


847 
0 
1 
4 
0 
0 
0 
3 
8 
1 


81,912 


1,485 


8 

1 


0 
61 


0 
14 

2 
13 

173 

16 
0 


0 

"i 


14 


04 

0 
0 
0 
0 
0 
0 
0 
0 
0 


*Tbe  military  hospital  reportsin  M8S.  give  193  oases,  48  deaths,  but  in  said  report  a  number  of 


month  a  are  omitted,  and  Penuela'a  Topog.  Mel  deCul 
tPenuela,  p.  87,  gives  these  figures  t  2,878  oases,  622 


p.  166,  gives  1,715  oases,  266deaths,  asabov*. 
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Table  No.  46— Continued. 


mm 

£ 
§ 


1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
20 
30 
31 
32 
33 
34 
85 


„  i 


37 


City,  town,  or  Tillage. 


Bahia  Honda 

Baracoa 

Bevamo 

Cabanas 

Cardenas 

Ciegode  Avila 

Cienfuegos 

Cuba  (Santiago  de). 

Gibara 

Guanabacoa 

Goanajay 

Guantanamo 

Guinea 

Havana 


Holguin 

IaledePinoa 

Jaruco 

JUroani 

Manzanfllo.... 

Mariel 

Matanzas  ............. 

Mayari 

Moron 

Nuevitaa 

Palxna  Soriano 

PinardelEio 

Puerto  del  Padre 

Puerto  Principe 

Remedioa 

8agua  la  Grande 

San  Antonio 

Sanoti  Spiricus 

Santa  Clara 

Santa  Cms  del  8ur. ... 
Santiago  de  lae  Vegas 

Trinidad .T7.. 

Ylotoriade  las  Tones 


1866. 


All  diseases. 


E 

x 


548 
025 


62 


273 
5,656 


831 
668 

872 
104 

11,448 

008 
1,604 


250 
874 


176 
1,067 


2,230 
100 
348 
840 
648 

1,058 

77 

804 

781 


80,480 


i 


13 
10 


10 
126 


3 
18 
16 

0 

730 

28 
40 


2 

27 


17 


12 


06 

2 

27 

85 

40 

21 

0 

12 

48 

8 

1,856 


Yellow  fever. 


16 
15 


27 
266 


1 
68 

20 
0 


81 
75 


17 
40 


18 


45 

0 

17 

24 

84 

0 

0 

40 

40 

5 

2,063 


7 
2 


6 
83 


0 

8 

12 

0 

810 

12 
81 


12 


10 
0 
0 
0 

27 
0 
0 
7 

15 
1 


1857. 


All  diseases. 


553 
082 


453 


435 
4,403 


268 
088 
314 
405 

15,534 

087 
1,422 


3 
21 


4 
188 


188 

820 

1,251 


215 


2,546 
626 


107 

478 

1,620 

76 

641 

1,240 

08 

87,872 


18 

25 

6 

11 

1,515 

140 
15 


0 

7 

153 


17 


85 


116 
60 
18 
18 

4 
20 

0 

3 
74 

2 

2,624 


Yellow  fever. 


0 
15 


8 
0 


20 

75 

1 

2 

3,830 

245 
6 


0 

0 

288 


145 
80 
10 
84 

1 
83 

0 
24 
03 

0 

4,820 


0 
7 


8 


0 
100 


11 

18 

1 

0 

1,041 

81 
1 


0 

0 

112 


51 

82 

5 

14 

0 
17 

0 

1 
15 

0 

1,668 
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City,  town,  or  village. 

1858. 

1859. 

. 

ah  iHanairn 

Yellow  forer. 

Alldiaeaaee. 

Yellow  fever. 

| 

1 

I 

1 

*F4 

1 

i 

• 

! 
1 

1 

s 

1 

Bahia  Honda .. 

192 
596 
485 

1 

6 

14 

0 
8 

0 

0 
1 
0 

99 
1,890 
1,014 

2 

4 
80 

0 

2 

288 

o 

2 

& 

8 

76 

4 

6 

Cardenai 

587 

84 

88 

14 

512 

6 

15 

o 

6 

•  7 

556 

4,958 
115 
286 
691 
249 
592 

17,696 

196 
860 

18 
249 
14 
11 
18 
9 
47 

987 

14 
51 

52 
277 

10 

29 
0 
5 

78 

1,815 

28 
8 

6 
116 
6 
4 
0 
0 
21 

478 

5 
0 

427 
8,884 
158 
156 
426 
212 
539 

18,260 

596 

751 

6 
70 
12 

7 
20 

9 
11 

997 

61 
66 

84 

21 

27 

9 

19 

8 

9 

1,728 

162 
25 

9 

8 

Cub*  (Santiago  de) 

2 

9 

Gib»ri....T!T:... .::.:.:.;:: 

8 

10 

Guanabaroa. x  x 

4 

11 

Guanajay 

o 

12 

Gnantanamo  .............. 

'  o 

18 

ftqiiMff         

4 

15$ 
16 

HWVSBA 

440 

66 

17 

Itlelle  Pinoe 

ft 

18 

19 

20 

71 

814 

1,967 

2 

6 

259 

10 

0 

864 

1 
0 

227 

208 

864 

2,084 

8 

7 

26 

26 

0 

68 

ft 

21 

M**H 

o 

22 

MfttAIlKM 

5 

28 

24 

25 

Naeritas 

221 

24 

0 

0 

188 

8 

2 

n 

26 

27 

Pinar  d*l  Rio 

826 

50 

0 

0 

929 

102 

262 

69- 

28 

Puerto  del  Padre 

29 

2,752 
897 
292 
198 
611 
741 
56 
711 

1,000 
85 

218 
65 
19 

8 
87 
81 

0 
21 
20 

7 

887 

178 

81 

0 

77 

18 

0 

61 

18 

1 

146 
53 
12 

0 
86 
12 

0 
11 

8 

1 

2,897 
859 
888 
242 
850 
426 
108 
955 
689 
86 

18 

0 

9 

11 

18 

6 

2 

20 

40 

2 

286 

0 
10 
14 
18 

9 

6 

78 

197 

9 

0 

80 

Rentedios 

0 

31 

Sagua  T#a  Grande 

i* 

82 

88 

RftDQti  8i>intoii 

6 

84 

Santa  Clara 

0 

85 

Santa  Gnu  del  Snr 

2 

86 

18 

87 

Trinidad   .....     " 

SO 

88 

0 

88,259 

2,225 

8,528 

1,158 

37,682 

1,612 

8,082 

746- 
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City,  tows,  or  vtlUge. 

IBM. 

1BB1. 

iua^ 

Yellow  fo»w. 

AlldiMUH. 

Yellow  few. 

! 

v. 

% 
1 

1 

1 
J 

4 

i 

i 
I 

1 

1 
1 

i 

:  oh 
i  lnv 

m 
•m 

* 
1 

10 

0 

a 

1 

n 

0 

i 

i 

* 

•N 

79 
977 

9 
17 

0 
D 
0 

19 

0 

« 

m 

t,m 

in 

ME 

141 
171 
14,749 
489 
a* 
ur 

10 

74 

1 

m 

37 

4 

19 

97 

■ 
■ 

1 

en 

■ 

■ 

B 
0 

I 

a 

■ 

9 

0 

0 

m 

1B9T 
M 
IBB 
197 
IM 
U9 
15,981 
HI 
IN 
94 

9 

939 

1 

la 

B 

a 
> 

1,798 

9 

• 

1 

3 

490 

» 

id 

M 

i  wa 

19 
0 
41 

■4 

a 

■.is 

0 
19 

1« 

v.' 
IB 

m 

91 

» 

US 

« 

» 

1 

M 

1 

0 

M 

7 

» 

0 

lt» 

9 

* 

9,909 

141 

307 
M 

no 

ai 
u 

493 

m 

130 

94 
B 

It 

7 

* 

11 

a 

s 
* 

« 

41 
45 

9 
J 

1 

a 

• 

9 
0 

IM- 

M 
99B 

wr, 
11 

m 

99B 
49 

is 

: 

9 

it 

2 

n 

79 
0 
■ 

0 

a 
m 

B 

m 

Santiago  da  U*  Vena 

n 

3" 

Victoria  Ac  lu  Tbom. 

0 

Jl.  W1H 

BBS 

1,0S7 

Ho 

'J7,  7H0 

1,199 

:\  :»;. 

M 
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Si- 


Ottj,  town,  orvlllefe. 

1862. 

1868. 

AHdiaeaeea. 

YeHowferer. 

AHdiaeaeea. 

Yellow  lever. 

I 

1 

i 

<4 

0 
0 
0 
0 

8 

<4 

•1 

i 

■ 

1 

Bahia  Honda. .»»... 

62 
686 

480 

86 

641 

0 
6 
1 
0 

7 

0 
0 
0 
0 
16 

121 
481 
250 
42 
882 

i 

2 

1 
0 

0 

1 

0 
0 

4 

0 

2 

o 

8 

o 

4 

o 

6 

8 

6 

7 

H9& 

2,416 
77 
878 
408 
686 
170 

20,113 

100 
241 

2 

61 
0 
4 

31 
6 
0 

1,166 

8 
26 

0 
74 
0 
8 
81 
0 
0 

1,415 

o° 

0 
22 
0 
0 
15 
0 
0 

478 

: 

467 
5,630 

66 
142 

48 

4 
828 
6 
8 
0 

7 

818 

14 

0 

7 

2 

8 

On  ha  (Bantflajro  de) 

116 

0 

Gibara .T....I 

4 

10 

0 

11 

Guanalav 

2 

12 

Gnantanamo 

.13 

Gfflln«*  ,w, 

06 

16,080 

86 
288 

a 

708 

a 

0 

0 

1,466 

0 
8 

0 

165 
16 

370 

Holguin 

0 

17 
18 

2 

18 

20 

Manisanillo ,.  t  ..  T ...... , 

108 

122 

1,874 

23 

8 

6 

61 

0 

7 

13 

218 

0 

i 

8 

42 

0 

81 
160 

848 
24 

6 
a 

4 
0 

6 

16 

18 
0 

0 

21 

Mariel 

0 

22 

Matanzan 

1 

28 

0 

24 

26 

Nnevitaa 

6 

0 

0 

0 

26 

27 

Pinar  del  Rio 

481 

27 

26 

11 

323 

11 

81 

4 

28 

80 

2,818 
200 
181 
634 
180 

1,041 
26 

1,002 

188 

28 

83 
2 
1 

27 
1 

10 
0 

10 
1 
0 

40 
0 
0 

47 
0 
8 
0 

20 
1 
0 

11 
0 
0 

10 
0 
2 
0 
4 
0 
0 

1,646 
210 
117 
814 
132 
054 

22 
827 
800 

87 

11 
0 
0 

10 
0 
6 
0 
4 
4 
0 

4 

0 
0 

88 
1 
0 
0 

11 
0 
0 

% 

80 

0 

81 

Sagna  1a  Grande 

0 

82 

6 

88 

Sanoti  Spiritms 

0 

84 

Santa  Clara 

0 

86 

Santa  Cnu  del  8ur 

0 

86 

87 

Trinidad „. 

3 
0 

M 

0 

•4,788 

1,488 

1,018 

608 

20,566 

1,106 

L014 

680 
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City,  town,  or  Tillage. 

1864. 

1865. 

▲lldiaeaaea. 

Yellow  f erer. 

JJldiaeaeea. 

Yellow  ferer. 

i 

<4 

i 

| 

t 

I 

i 

1 

1 

i 

1 

Pahia  Honda 

68 
69 
66 
60 
817 

0 
1 

12 
1 

22 

0 
0 

18 
0 

48 

0 
0 
0 
0 
14 

807 

778 

816 

82 

1,067 

1 
8 
0 
1 
68 

0 

6 

0 

20 

64 

A 

2 

a 

8 

Bayamo 

A 

4 
5 

Caoanaa — 

Cardenaa 

0 

28 

6 

7 

188 

12,262 

24 

66 

1,066 

9 
909 

8 

8 

86 

14 
609 

1 

2 
4 

4 
200 
1 
1 
0 

441 

11,043 

277 

66 

1,060 

14 

626 

6 

0 

84 

40 

467 

0 

0 

2 

11 

8 

Cuba  ({finttaco  da) 

127 

9 

Q4baii...«T.™I""I.... 

0 

10 

31 

0 

1 

12 

(taantanaino 

13 

ftnines , 

68 

22,427 

60 
677 

0 

1,151 

0 
82 

7 

716 

0 
46 

8 

224 

0 
16 

846 
18,644 

464 

947 

10 

601 

47 
68 

6 

877 

80 
6 

a 

16 

78 

18 

17 

TakMta  Pinoa 

1 

16 

10 

20 

Manianillo 

88 

84 

2,186 
41 

0 
2 

106 
0 

0 

8 

844 

0 

0 

2 
77 

0 

125 

176 

2,027 

8 

0 

02 

2 

0 
227 

o 

21 

ifariel 

o 

22 

lif atansae 

74 

28 

Mayari.  

24 

26 

Nntiritae ,, 

26 

p*hn*  ftorfano 

27 

Pinardel  Rio 

404 

6 

7 

2 

660 

2 

8 

0 

28 

29 

Puerto  Principe 

4,106 

16 

60 

549 

82 

8,824 
80 

1,677 

247 

42 

157 
0 
2 

46 
2 

228 

2 
70 

28 
0 

8 
•  0 

1 
91 

1 
592 

0 
26 
40 

5 

6 

0 

1 

29 

1 

208 

0 

6 

16 

2 

8,618 

807 

69 

487 

288 

2,847 
74 

2,761 
618 
100 

824 

6 

0 

2 

21 

IS 

1 

81 

11 

8 

789 
0 
0 
0 

79 
0 
0 
0 

21 
0 

156 

80 
81 

8agua  la  Grande 

0 

o 

82 

San  Antonio 

•    0 

88 

Banfiti  Spiritus 

20 

84 

Santa  Clara 

0 

86 

Santa  Cms  del  Bur 

0 

86 

87 

Trinidad 7? 

0 

2 

86 

0 

49,964 

2,822 

2,680 

676 

46,169 

2,022 

2,086 

• 

621 
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City,  town,  or  Tillage. 

IBM. 

Mr, 

AUdUBMM. 

V  rllfiw    foriT. 

AlldlMUH. 

YtSlrnt 

1 

1 

| 

1 

5 

| 

1 
1 

i 

1 

1 

, 

1?S 

•n 
m 

4 

!0 

n 

a 
• 

• 
■ 

0 

■ 
■ 

■ 

IM 

m 

Ml 

•f 

u 

u 

t 
11 

M 
t 
S 

Ml 

ttji 

0* 

m 

a,  mi 

« 

4 
i 
■ 

MO 

t 

a 

4 

T 

t 
t 

311 
IM 

17 

15 

i 

• 

64* 

Hi 
M 

u,mj 

IM 

■n 

aw 

1 

M 

M 

«r 
• 

1,1M 

■ 
• 

H 

H 

Hoi     1 

(a 
i,m 

i 

• 

• 
• 
• 

• 
* 
• 

M 

m 

■ 

u 

M 

tu 

14 

i 

• 

Si 

t 

» 

• 

0 

■ 
■ 

1.210 

161 

i 
i 

i 

ni 
u 

"S 

i.ow 

■ 
U 

■ 

1 

■ 
• 

• 
• 

IM 

m 

LMl 

to 

■ 

• 

3 
• 
* 

SffiK"*  ■"'•?".::::::: 

ll 

1 

9 

3d 

Victoria  de  IM  T<maa 

• 

it  hi 

*«s 

IM 

W 

•M.-im 

K* 

U« 

309 
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City,  town,  or  vfltaga. 

1808. 

1889. 

AlldiMMM. 

Yellow  ferer. 

All  disease* 

Yellow  ferer. 

■ 

a 

0 

| 

l 

I 

t- 

1 

l 

1 

i 

l 

] 

Pallia  Hood*  

108 
305 

810 

0 

1 

18 

0 

8 

53 

0 

0 

18 

138 

574 

3,818 

*           • 

1 

5 

388 

0 

a 

303 

a 

2 

9 

8 

106 

4 

5 

531 

17 

01 

5 

838 
510 
006 

0,418 
1,845 

14 

38 

5 

488 

48 

48 

38 

180 

688 

88 

10 

0 

Ciegode  AtII* 

2 

7 

377 

3,188 

188 

88 

88 

8 

110 

28 

0 

38 

3 
0 

87 

8 

(tab*  fflantiafo  da) 

384 

8 

Gibara ~ 

33 

10 

11 

071 

187 

00 

10,748 

108 
310 

86 
4 

3 

031 

3 

8 

86 
0 

0 

473 

0 
0 

4 
0 
0 

107 

0 
0 

845 

587 

18 
30 

18 
8 

6 

12 

0 

18 

14< 

Harm* 

10,868 

1,748 
318 

846 

48 

8 

1,863 

86 
0 

086 

155 

10 
17 

T*l*7l* Ptnaa 

8 

f 

18 

18 

30 

340 

80 

86 

18 

8,586 

176 

314 

107 

31 

Mariel _ 

32 

MlttABBM 

083 

34 

10 

0 

488 

87 

81 

88 

38 

Hajari 

81 

860 
6,833 

78 
308 

38 
116 

18 

35 

Honrftaa 

88 

20 

27 

Pfoar  rial  Bio 

370 

5 

i 

• 

484 

81 

88 

34 

38 

38 

1,178 
186 

84 

a 

08 

1 

33 
1 

8,888 

788 
017 
180 
LOM 
3,174 
864 

008 

80 

11 

4 

388 

340 

67 

001 

130 

6 

18 
390 
388 

13 

886 

so 

Rfntdioii  ...T , 

84 

81 

1 

88 

Ami  Antonio  ....t.t,tt..ti.tt 

133 
843 
048 

5 

10 
01 

8 

5 

138 

3 

8 
88 

8 

88 

188 

84 

fantaClara.  ................ 

103 

85 

11 

28 

87 

Trfoo&l 7. 

888 
870 

03 

8 

118 
0 

48 
0 

080 
S.331 

110 
376 

138 
178 

88 

88 

« 

86 

30,068 

1,015 

1,137 

847 

68,481 

4,158 

5,347 

3,314 
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I 


1 

2 

8 

4 

5 

6 

7 

8 

9 
10 
11 
12 
IB 

U\ 
16S 

16 

17 

18 

18 

20 

21 

22 

28 

24 

26 

26 

27 

28 

29 

80 

81 


84 
85 

86 
87 


City,  town,  or  Tillage. 


Bahla  Honda 

Baraooa 

Bayamo 

Cabanas 

Cardenas 

Ciegode  Arila 

Cienfaegos 

Cuba  (Santiago  de). 
GlbM. .._....:. 

Guanabocoa 

Gnanajay 

Guantanamo 

Guinea 

Havana 


Holgoin 

Isle  do  Pinoa 

Jamoo 

Jignani 

Manzanillo 

Mariel 

Matanzas 

Mayari 

Moron 

Nuevitas 

Palma  Soriano 

PinardelBio 

Puerto  dol  Padre 

Paerto  Prinoipe 

Bemedios , 

Sagaa  la  Grande 

San  Antonio 

Sancti  Spiritua 

Santa  Clara , 

Santa  Cruz  del  Sur . . . , 
Santiago  de  las  Yegaa 

Trinidad 

Victoria  de  las  Tunas . 


Of  these  there  were  in  the 
wards  of  the  Hospital  de 
Madera,  from  January, 
1870,  to  July,  1879 

And  in  San  Ambrosio 


1870. 


All 


121 

518 

2,979 


196 
2,088 
1,098 
6,704 


749 


12,688 

2,789 
189 


4,181 
""830 


1,775 
5,287 


86 


15,782 
1,877 
899 
58 
2.627 
1,645 
1,117 


1,680 
3,984 


70,904 


2,516 
10,172 


i 


8 

1 

179 


8 
2U 

58 
727 

27 


4 
88 


287 

7 


179 


102 
168 


1,092 

214 

19 

8 

872 

97 

17 


141 
188 


4,975 


95 


Yellow  fever. 


5 

1 
128 


12 

18 

78 

539 

1 


0 
10 


1,741 

186 
0 


259 


122 
82 


1,145 

208 

8 

0 

405 

09 

27 


98 
0 


5,089 


679 
1,162 


I 


4 

1 

44 


1 

9 

29 

419 

0 


0 
8 


46 

0 


60 


48 


667 

126 

8 

0 

249 

21 

4 


79 
0 


2,125 


187L 


All 


96 

505 

1,956 


4,802 
698 

5,668 
780 


2,699 


12,654 

2,492 

187 


1,181 
8,870 


794 
1,271 
2,720 
8,854 


18,029 

1,188 

212 


6,841 
8,180 
2,398 


8,018 
5,068 


I 


8 

18 

100 


845 

88 

468 

90 


100 


807 

118 

7 


102 
278 


15 

22 

205 

141 


608 

101 

4 


112 

158 

60 


202 
850 


79,791 


60 


8,293 
9,861 


4,427 


147 
660 


Yellow  ferer. 


0 
24 
10 


508 
60 


92 


499 

118 
0 


5 
172 


5 

14 

406 


278 
1 


67 

108 

48 


68 


8,629 


5 


o 

8 

4 


208 
11 

256 
85 


11 


195 

IB 
0 


1 

1 

148 

87 


255 

71 

0 


25 
86 
16 


84 
45 


1,513 


174 


180 
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City,  town,  or  Tillage. 

1872. 

1873. 

All  diseases. 

Yellow  fever. 

All  diseases. 

Yellow  fever. 

i 

1 

1 

1 

s 

• 

i 

•4 

s 

i 

•4 

s 

t 

•*• 

3 

s 

1 

45 
588 

2,007 

-1 

8 
341 

0 

0 

602 

0 

3 

208 

2 

384 
2,401 

8 
270 

1 
426 

0 

8 

4 

165 

5 

i 

6 

4,083 

348 

7,061 

1,816 

77 

16 

736 

147 

85 

15 

708 

156 

11 

8 

346 

87 

3,480 
372 

5,431 
074 

103 
11 

185 
41 

0 
17 
00 
13 

0 

7 

5 

8 

4?nhA  (Santiaffo  de). 

12 

9 

Gibara * 

7 

H> 

11 

12 

4,001 

307 

263 

150 

1,861 

63 

25 

1 

13 

Gaines 

18,431 

5,616 
354 

052 

T43 

8 

513 

732 
0 

143 

875 
0 

12,050 

4,163 
207 

V 

780 

134 
8 

655 

100 
0 

2ftff 

15* 
16 

81 

17 

0 

18 

10 

1,510 
5,274 

143 
577 

60 
401 

35 
253 

1,126 

8,600 

228 

241 

175 
138 

181 

20 

74 

21 

Mariel 

22 

If ataoiM  

643 
1,204 
1,080 
3,488 

5 

78 

30 

252 

12 

53 

42 

202 

i 

27 
13 
88 

867 

604 

064 

3,558 

13 

18 

16 

212 

18 

16 

0 

61 

6 

23 

Havaii..... 

3 

24 
25 

Noovitas - 

0 
2g 

26 

27 

28 

i 

20 

13,881 
830 
188 

647 

40 

3 

172 

87 

0 

57 

17 

0 

14,403 
277 

605 
6 

804 
0 

881 

80 

Remedlos 

0 

31 

82 

83 

Sancti  Spiritns 

2,004 
1.688 
2,157 

146 
120 
202 

210 

.    120 

201 

112 

57 

118 

1,833 

704 

1,400 

24 

20 
45 

18 

7 

42 

8 

84 

Santa  Clara 

3 

85 

8anta  Cms  del  8ur 

6 

86 

37 

Trinidad 

1,666 
5,307 

157 
523 

134 
268 

02 
204 

670 
1,607 

13 
106 

1 
18 

i 

38 

Of  these  there  were  in  the 
wards  of  the  Hospital  de 
Madera,     from    January, 
1870,  to  July,  1870 

2 

80,058 

6,207 

260 
683 

5,135 

2,424 

63,208 

3,240 

2,785 

1,004 

4,048 
13,488 

227 
286 

67 
76 

3,373 
0,586 

124 
656 

71 
584 

18 

i 

207 

4428  CONG 16 
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l 

2 
8 
4 
5 

6 

7 

8 

9 
10 
11 
13 
18 

"} 
155 

16 

17 

18 

19 

20 

21 

22 

28 

24 

25 

26 

27 

28 

29 

80 

81 

82 

88 

84 

86 

86 

87 

88 


City,  town,  or  village. 


Bahia  Honda 

Banco* 

Bayamo 

Cabana* 

Cardenas , 

CiegodeAvila 

Cieofuegos 

Cuba  (Santiago  de). 

Gibara 

Guanabaooa 

Guanajay , 

Guantanaino • 

GUinea 

Havana 


Holgnin 

Isle  de  Pino*. 

Jarnco 

Jignani 

Mansanillo..., 
Mariel 


Mayari 

Moron • .... 

Nuevitas 

Palma  Soriano 

PinardelBio 

Puerto  del  Padre , 

Puerto  Principe 

Remedios 

8*fiia  la  Grande 

Ban  Antonio 

8anoti  Spiritns 

Santa  Clara 

Santa  Cms  del  8nr. . . . 
Santiago  de  las  Vegas. 

Trinidad 

Victoria  de  las  Tunas. 


1874. 


AH  diseases. 


808 
6,484 


9,601 

200 

9,921 

2,698 


2,912 


9,400 

6,709 
826 


'  7& 
6,776 


Of  these  there  were  in  the 
wards  of  the  Hospital  de 
Madera,  from  January, 
1870,  to  July,  1879 

And  in  San  Ambroaio 


824 

887 

8,012 

5,708 

1,517 


655 

25,806 
781 


8,204 
784 
643 


1,551 
1,688 


100,080 


8,120 
6,280 


7 
240 


191 

8 

455 

112 


60 


856 

168 
28 


51 
213 


11 
51 
72 
173 
78 


10 

1,019 

82 


161 
23 
11 


43 
99 


Yellow  fever. 


I 


0 
88 


1 

0 

47 

6 


338 

418 
0 


2 
86 


22 

57 
0 
8 

4 


0 

308 

14 


82 

4 
5 


1 
1 


4,162 


186 
670 


1,851 


77 
261 


0 
18 


1 

0 

21 

2 


189 

88 
0 


1 
11 


0 
0 
2 


0 

138 

5 


26 
8 
1 


1 
0 


488 


1875. 


All 


876 
8,694 


6,197 

864 

9,890 

1,908 


3,182 


14,723 

8,620 
542 


867 
8,946 


830 
1,288 
2,358 
8,089 

759 


857 

12,462 

8,789 


7,572 

11,691 

667 


8,482 
1,100 


98,638 


86 
153 


8,647 
11,076 


5 
168 


287 

11 

484 

140 


70 


1,848 

107 
61 


12 
846 


88 
17 
65 

180 
84 


17 
702 
205 


528 

198 

28 


44 

107 


6,022 


Yellow  fever. 


0 

4 


78 

2 

47 


907 

47 
0 


0 
80 


69 
0 
0 
1 
2 


8 

46 
70 


498 
0 
1 


1 
0 


1,813 


263 
1,085 


t 


0 
0 


21 

O 

38 

10 


828 

O 

0 


0 
14 


80 
0 
0 

1 
0 


0 
41 
89 


294 

0 
1 


0 
0 


812 


85 

243 
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Tabus  No.  46— Continued. 


i 
I 


1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 

Ul 

155 

16 

17 

18 

10 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 

38 

83 

34 

35 

86 

37 


City,  town,  or  Tillage. 


Bahia  Honda. 


Bayamo 

Cabanas  

Cardenas 

CiegodeArila 

Cienfuegos 

Cuba  (Santiago  de). 

Oibara 

Guanabacoa 

Guanajay 

Goantanamo 

Guinea 


HaTana. 


Holguin...* 

IaledePinos 

Jarnoo 

Jignani 

Mansanillo 

Mariel 

MfttrftTlfff 

Mayari 

Moron 

Nuevitae 

Pahna  Soriano 

PinardelRio 

Puerto  del  Padre 

Puerto  Principe 

Bemedios 

Segua  1a  Grande 

Ban  Antonio 

8ancti  Spiritos 

8anta  Clara 

8anta  Cms  del  8ur — 
Santiago  de  las  Vegas . 

Trinidad 

Victoria  de  las  Tunas. 


1876. 


All 


1 

3 


2,482 
8,240 


6,876 
4,638 
6,873 
2,148 


s 


801 
178 


Yellow  fever. 


252 

0 


483 
484 
616 
241 


4, 968  |       121 


22,845      1,683 

6, 184  878 

638  58 


Of  these  there  were  in  the 
wards  of  the  Hospital  de 
Madera,  from  January, 
1870,  to  July,  1879 

Andin8an  Ambrosio 


523 
3,166 


8,588 

768 

4,641 

2,210 

908 


22 
202 


1,344 

12,926 

4,964 


10,165 

12,578 

297 

2,528 

4,063 

317 


130,508 


6,691 
15,654 


300 

16 

177 

116 

40 


33 
643 

156 


804 
785 
18 
49 
74 
15 


226 
837 
828 
205 


36 


189 
0 


58 
110 
208 
128 


14 


1,361 

150 
0 


719 

95 
0 


8 


0 
40 


212 

0 

299 

94 

4 


5 

463 

16 


454 

1,970 

0 

56 

17 

0 


62 
0 

85 

48 

1 


0 

211 

7 


878 

475 

0 

21 

18 

0 


1877. 


All  diseases. 


t 


1,780 
4,118 


9,680 

6,744 

16,852 

5,208 


3,210 


28,176 

8,648 
837 


1,227 
9,281 


4,583 

5,186 
5,146 
5,108 
1,972 


1,653 

17,442 

4,256 


11,658 
5,220 
6,196 
5,084 
4,820 
8,189 


7, 


804 
269 


947 

278 

1,347 


269 


8,001 

1,117 
17 


717 


248 
771 
285 
601 
82 


61 

1,084 

275 


787 
414 
688 
218 
346 
358 


Yellow  ferer. 


265 
0 


107 


480 
886 


258 


794 
0 


4 
10 


4 

17 

4 

109 

0 


0 

681 

18 


809 
345 

169 

0 

65 

67 


484 

1,199 


6,557 

2,857 

171,714 

14,935 

407 
954 

211 
608 

6,254 
16,922 

848 
2,158 

5,683 


981 


156 
0 


86 

801 
258 


126 


799 

681 
0 


1 
5 


9 
6 
9 


267 

166 

127 

0 

47 


U0 
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i 
2 
8 

4 

6 

6 

7 

8 

9 
10 
11 
12 
18 

ul 

155 

16 

17 

18 

19 

90 

21 


24 
25 

20 
27 


90 
81 
82 
88 
84 
85 
80 
87 
88 


City,  town,  or  village. 


Bahia  Honda 

Banco* 

Bavamo 

Cabanas 

Cardenas — * 

Ciegode  Avila 

Cienfuegos 

Cuba  (Santiago  de) 

Gibara 

G-oanabaeoa 

Guanajay 

Guantanamo , 

Guinea  .....i , 

Havana 


Holgnin 

Isle  de  Pino* 

Jarnoo 

Jlgnani 

Mancanillo 

Mariel 

Mstansss 

Mayari 

Moron 

Nuevitas 

Palma  Soriano 

PinardelRio 

Puerto  del  Padre 

Puerto  Principe 

Remedios 

Sagua  la  Grande 

Ban  Antonio 

Sancti  Spiritus 

Santa  Clara 

Santa  Cms  del  Sur . . . 
Santiago  de  las  Vegas 

Trinidad 

Victoria  de  las  Tunas 


1878. 


All  diseases. 


1,527 
8,255 


8,039 

2,121 

14,114 

3,118 


8,122 


24,301 

4,829 
022 


i 

s 


94 
807 


488 

105 

1,471 

195 


277 


2,038 
5,857 


2,589 
3,085 

Vv9 

2,548 
1,938 


1,045 

11,218 

2,108 


5,584 
3,800 
1,208 
2,279 
1,523 
2,506 


*Of  these  there  were  in  the 
wards  of  the  Hospital  de 
Madera,  from  January,  1870, 
to  July,  1879 


111,097 


5,778 


And  in  San  Ambrosio 18,523 


2,887 

135 
17 


1879.   From  January  1  to  July 
1—0  months. 


Yellow  fever. 


80 
13 


8 

14 

838 

59 


244 


08 
482 


210 
249 
81 
300 
223 


31 
840 
100 


1,150 

15 
0 


4 
72 


299 

8 

5 

58 

175 


0 

20 

4 


4 
9 


1 

5 

531 

87 


All  diseases. 


150 
701 


137 


740 

10 
0 


2 
43 


188 

1 

2 

81 

54 


0 
8 
8 


305 
181 
249 
221 
50 
192 


127 

42 

0 

20 

0 

3 


112 
10 
0 
7 
0 
0 


9,780 


024 
2,203 


8,198 


104 
1,048 


1,891 


09 
677 


374 


2,909 
504 


776 


6,890 

1,050 
75 


7 
115 


25 


233 
19 


49 


490 

27 

7 


620 


1,040 
350 


1,190 
1,148 


84 
402 


25 


59 

20 


20 
26 


25 
16 


18,229      1,169 


1,916  152 

4,974  i        344 


Yellow  fever. 


1 

i 


i 

5 


99 

1 


82 


482 

0 
0 


8 
0 


0 

0 


0 
0 


584 


62 
870 


* 


0 
3 


65 
1 


24 


198 

0 
0 


1 

0 


0 
0 


0 
0 


292 


22 

170 


*It  deserves  notice  that  the  old  San  Ambrosio  Hospital,  constructed  of  stone  masonry,  is  located, 
vary  unfavorably  as  to  yellow  fever,  on  the  edge  of  the  harbor,  in  a  low,  densely  populated,  and  notori- 
ously infected  section  of  Havana,  while  the  new  Hospital  de  Madera,  constructed  of  numerous  de- 
tached and  well- ventilated  wooden  frame  wards,  stands  isolated  from  other  buildings  on  the  summit  of 
the  elevated  Principe  hill  and  is  admirably  located ;  and  that  during  the  nine  and  a  naif  above-reported 
years  (1870  to  July,  1879)  of  the  occupation  of  the  latter,  there  died  therein  342  in  every  1,000  coses  of 
yellow  fever,  while  the  number  in  San  Ambrosio  was,  during  the  same  time,  479  in  every  1,000 


ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEABTH.  245 

Table  No.  46— Continued. 


% 


l 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 

Ul 
155 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 


City,  town,  or  Tillage. 


Bahia  Honda 

Baracoa 

Bavamo 

Cabanas 

Cardenas 

Ciego  de  A  vila 

Cienf uegos 

Cuba  (Santiago  de) . . . 

Gibara  

Gnanabaooa 

Guanajay 

Guantanamo 

Guinea 

Havana 

Holguin   

IsledePinos 

Jaruco    

Jiguani 

Manzanillo 

Mariel 

Matanzas 

Mayari 

Moron 

Xuevitas 

Palma  Soriano 

PinardelRio 

Puerto  del  Padre 

Paerto  Principe 

Remedies 

Sagna  la  Grande 

San  Antonio -. 

Saaeti  Spiritue 

Santa  Clara 

Santa  Crus  del  Snr  . .. 
Santiago  de  las  Vegas 

Trinidad 

Victoria  de  las  Tunas 


Total  all  diseases. 


"8 

2 


2,804 

22,480 

46,610 

542 

9,677 

51,371 

23,727 

175,627 

22,444 

2,481 

9,774 
32,914 

3,249 

418, 143 

55,795 

13,382 

350 

8,670 
50,106 

2,351 
45,148 
14,421 
24,449 
42.483 

7,094 
11, 612 

5,554 

191, 790 

24,370 

3,846 

5,395 
59,839 
65,576 
17,828 
21,140 
35,063 
29,395 


1, 556, 747 


I 


27 

844 

2,920 

8 

297 

3,090 

1,193 

10,237 

1,744 

72 

335 

1,553 

126 

28,819 

8,024 

655 

7 

709 

3,502 

76 

2,045 

1,222 

1,060 

2,817 

457 

478 

152 

9,407 

1.398 

144 

240 

3,689 

2,830 

1,379 

806 

1,616 

2,233 


Total  yellow  fever. 


i 


5 

677 

2,024 

20 

517 

wv 

1,586 

7,337 

1,032 

88 

348 
1,020 

145 

31,437 

3,603 

171 

2 

253 

1,638 
150 

2,623 
165 
906 
907 
185 
708 
8 

7,518 

1,034 
183 
414 

2,661 

3,748 
645 
536 

1,000 
610 


4 

386 

706 

0 

116 

335 

337 

3,390- 

607 

30 

94 

506 

50 

9,820 

1,534 

60 

1 

164 

691 

41 

877 

60 

294 

486 

57 

194 

0 

2,767 

431 

87 

190 

1,746 

1,150 

287 

•103 

549 

865 


91, 340    76, 940    28, 347 


Table  No.  47. — Annual  averages,  for  the  five  years  1855-'59,  of  the  hospital  statistics  in 

Pexuela's  Geor.  Diet.,  vol.  3,  p.  419. 


Jurisdictions. 


Bahia  Honda 

Baracoa 

Bayamo 

Bejocal 

Cabana* 

Cardenas  and  Colon. . 

Cienfnegos 

Cnba 

Gibara 

Guanabacoa 

Guanajay  and  Mariel. 

Goantanamo 

Gttinos 


CIVIL  HOSPITALS. 


All  diseases.         Yellow  fever. 


1 


1 


1 


1,696 
1,023 
1,359 
1,583 


186 
62 

112 
90 


6 
21 
58 
19 


Holgnin. 


7,800 
1.302 
5,171 

323 
2,182 
1.497 
1,943 
3,480 
33,447 

615 


276 

61 

415 

17 

83 

197 

148 

146 

3.304 

50 


121 
64 

293 
13 
21 
66 
47 
43 
5,136 
81 


i 


i 

2 

18 

2 


MILITARY  HOSPITALS. 


All  diseases. 


1 


65 
839 
994 


•8 
S 


i 

8 
52 


Yellow  fever. 


81 
408 

1 
11 

25! 

9  1 

410 

7 

54  ! 

4,887 

150 

4 

33 

1 

5 

278 

9 

18  1 

782 

45 

10 

832 

9 

13 

396 

22 

i,8oo ; 

16,986 

1,002 

28  i 

711 

63 

1 


0 
10 
86 


1 
24 

26 

288 

8 

12 

74 

11 

80 

1,834 

105 


s 


o 

8 
22 


1 

5 

8 

64 

1 
8 

20 
2 

12 
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Table  No.  47. — Annual  average*,  for  the  five  yean  1855-'59,  <fc. — Continued. 


Jurisdictions. 


Isle  of  Pine* 

Jarneo 

Jlguaai - 

Ifangawtll^ 

Mftt^Ifftft 

Nnentss 

PinsrdelRio 

Puerto  Principe 

Remedios 

8*guA , 

Ban  Antonio 

San  Cristobal 

Sanoti  Spiritua 

Santa  Clara 

Santa  Cms 

Santa  Maria  delBosario 

Santiago 

Trinidad 

Victoria  de  las  Tunas 

Totals 

Totals  of  military  hospitals. 

Totals  of  civil  and  military 
hospitals 


CIVIL  HOSPITALS. 


All  diseases. 


1,238 

506 

$40 

292 

15,781 

108 

1,640 

2,140 

2,856 

6,404 

600 

451 

380 

1,676 

633 

781 

833 

5,273 

373 


100, 421 
34,100 


143,620 


•8 

S 


03 

84 

26 

15 

631 

20 

170 

166 

171 

106 

40 

22 

64 

60 

25 

70 

01 

155 

35 


Yellow  fever. 


I 


18 

0 

0 

21 

434 

16 

17 

203 

80 

43 

13 

2 

5 

23 

4 

5 

15 

160 

1 


•8 
5 


6 

0 

0 

5 

118 

4 

5 

52 

25 

18 

4 

0 

4 

18 

1 

2 

2 

42 

0 


MILITARY  HOSPITALS. 


All  diseases. 


050 
101 


105 
1,604 
224 
082 
2,852 
328 
302 
268 

"  656 

1,031 

51 


700 
034 
270 


Yellow  fever. 


•8 

S 


*5 
4 


5 
03 
16 
56 
117 
26 
15 
13 


22 

18 

2 


13 
50 

8 


0,004 
1,845 


7,434 
8,288 


1,872 
888 


10,848 


10,722  I    2,760 


34,100 


1,845 


23 

8 


15 
104 
15 
80 
237 
53 
16 
18 


51 
16 

4 


47 

58 

2 


3,288 


3 


7 
3 


1 
72 

4 
23 
54 
17 

7 

6 


13 
7 
2 


6 

17 

0 


888 


CHAPTER  XXVI. 

SUMMARY  OF  THE  SUCCEEDING  SPECIAL  REPORTS  RELATIVE  TO  FORTY- 

NINE  SPECIAL  PLACES  IN  CUBA. 


The  following  special  reports  of  forty-nine  localities  in  Cuba  include  all  cities  and 
towns  which,  in  1862,  had  a  population  exceeding  3,070,  and  in  addition  a  number  of 
less  populous  places,  which  are  of  interest  because  of  their  importance,  military,  com- 
mercial or  otherwise.  All  facts  of  interest  concerning  the  sanitary  condition  and 
Srevalence  of  yellow  fever  in  these  places  are  very  certainly  not  reported,  but  all 
esirable  facts  which  could  be  procured  from  reliable  sources  are  reported. 

For  convenience  of  reference  the  various'  places  are  recorded  in  alphabetical  order, 
which,  however,  is  not  as  instructive  a  mode  for  their  study  as  by  order  of  localities. 
Hence  it  will  be  well  to  give  a  classification  of  these  forty-nine  places,  based  on  their 
location,  in  the  six  provinces  of  Cuba,  proceeding  from  west  to  east,  and  whether  on 
the  sea-shore  or  inland. 

PROVINCE  OF  PLXAR  DEL  RIO. 

The  following  six  places  are  reported,  viz :  Bahia  Honda,  Cabafias,  and  Mariei,  on* 
the  northern  sea-coast;  and  Guanajay,  Pinar  del  Rio,  and  San  Cristobal,  located  inland. 
This  last  province  suffers  comparatively  little  with  yellow  fever. 

PROVINCE  OF  HABANA. 

The  following  thirteen  places  are  reported,  viz :  Batabano  and  the  Isle  of  Pines,  on 
the  southern  coast,  and  Havana  and  Regla  on  the  northern  coast.  The  following  nine 
are  inland  towns :  Bejucai,  Quanabaooa,  Guinea,  Jaruco,  Marianao,  San  Antonio,  San 
Jose*  de  las  Lajas,  8anta  Maria  del  Rosario,  and  Santiago  de  las  Vegas.  The  Isle  of 
Pines  suffers  remarkably  little  with  yellow  fever. 

PROVINCE  OF  MATANZAS. 

Four  places  are  reported,  viz :  Cardenas  and  Matanzas,  on  the  northern  coast,  and 
Colon  and  San  Miguel  inland. 
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PROVINCE  OF  SANTA  CLARA. 


Eight  places  are  reported,  viz:  Caibarien  and  Sagua  la  Grande  on  the  northern  sea- 
ooast,  and  Cienfuegos,  Trinidad  and  Zaza,  on  the  southern  coast ;  Remedios,  Sancti 
Spiritus,  and  Santa  Clara  are  inland. 


PROVINCE  OP  PUERTO  PRINCIPE. 

Four  places  are  reported,  viz :  Nuevitas,  on  the  north,  and  Santa  Cruz  on  the  south 
coast ;  Ciego  de  Aviia  and  Puerto  Principe,  inland. 

PROVINCE  OF  CUBA. 

Fourteen  places  are  reported,  viz :  Baracoa,  Gihara,  and  Puerto  Padre,  on  the  north, 
and  Cuba,  Guantanamo,  and  Manzanillo,  on  the  south  coast,  while  Bayamo,  Cobre. 
Holgnin,  Jiguani,  Mayari,  Moron,  Palma-Soriano,  and  Victoria  de  las  Tunas  are  inland. 

Of  the  total  forty-nine  places  twenty-eight  are  located  inland,  while  twenty-two  are 
on  the  sea-coast,  and  of  these  fifteen  are  ports  of  entry. 

In  connection  with  these  forty-nine  places  information  is  given  in  respect  to  other 

g laces  adjacent  to  these,  and  especially  in  respect  to  the  following  fourteen  towns,  viz : 
>aga,  Banao,  Cifuentes,  Crnces,  Consolacion  del  Sur,  Isabela  de  8agua,  Mayajigua, 
Palmira,  Recreo,  Sabana,  San  Miguel  de  Nuevitas,  Santo  Domingo,  Tanamo  and 
Tiguabos. '  References  to  these  places  will  be  found  in  the  index.  Some  information 
respecting  the  prevalence  of  yellow  fever  is  thus  presented  in  regard  to  sixty-three 
places  in  Cuba. 


CHAPTER  XXVII. 

BAHIA  HONDA. 

This  town,  founded  in  1779,  is  in  the  province  of  Pinar  del  Rio,  and  about  55  miles 
west  of  Havana.  It  is  50  feet  above  the  level  of  the  sea,  and  is  "  ill  ventilated  be- 
cause surrounded  by  hills."  It  is  located  2  miles  south  of  the  harbor  of  Bahia  Honda, 
which  is  one  of  Cuba's  15  harbors  of  the  first  class.  Its  largest  dimensions  are  about 
5  miles  length  by  3  miles  width,  and  it  is  the  most  western  of  Cuban  harbors  of  the 
first  class.  It  has  no  port  of  entry.  This  town,  the  chief  one  in  the  jurisdiction,  had 
in  1862  a  population  of  715.  Reports  were  received  (1879)  from  Dr.  J.  J.  Rabeiro,  of 
the  local  board  of  health,  and  from  the  mayor  through  the  Spanish  Commission.  These 
reports  stated  the  population  and  deaths  as  follows : 

Table  No.  48. 


White*.... 
Colored.... 

Total 


§ 


I 


474 
276 


750 


22 

47 


46.41 
170.29 


92.00 


Xtxmber  of  homes,  102. 

The  population  was  for  1877 ;  the  deaths  may  have  been  for  1878. 

The  above  reports  concur  in  stating  that  "  yellow  fever  is  thus  far  unknown,  is  dis- 
owned, and  is  neither  indigenous  nor  imported."  It  is  further  stated  that  occasional 
cases  have  occurred  in  Spaniards,  residents  for  some  time  of  Bahia  Honda,  and  also  in 
natives  on  visiting  Havana ;  that  there  is  only  one  company  of  soldiers  stationed 
there,  and  that  the  only  unacclimated  residents  are  a  few  young  Spaniards,  and  that 
adjacent  populations  do  not  suffer  from  yellow  fever,  because,  as  is  believed,  there  is 
neither  yellow-fever  poison  nor  unacclimated  material  for  tne  poison  in  this  neigh* 
borhood. 

Pezuola's  statistical  Table  No.  47.  report  no  cases  of  yellow  fever  in  the  military 
hospitals,  bat  an  annual  average  of  six  cases  in  the  civil  hospital  daring  the  five  years, 
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1655-'59.  The  military  hospital  statistics,  Table  No.  46,  indicate  that  Bahia  Honda 
had  no  military  hospital,  except  during  the  fifteen  years,  1858-1872.  During  this  time, 
although  there  were  2,084  admissions  by  all  diseases,  yet  of  these  only  five  were  cases  of 
yellow  fever,  and  ail  occurred  in  1870.  This  remarkable  exemption  of  Bahia  Honda  from 
yellow  fever  was  attributed  by  Dr.  Pardinas,  medical  director  of  military  hospitals 
at  Havana,  to  "the  smallness  of  the  garrison,  composed  generally  of  acclimated  sol- 
diers." 

The  absence  of  yellow  fever  from  Bahia  Honda,  in  both  the  military  and  civil  popu- 
lation, deserves  special  notice,  because  it  is  a  sea-port,  and  because  many  have  taught 
that  sea-ports  are.  per  ae,  the  special  habitats  of  yellow  fever.  It  is  significant,  that 
this  sea-port  is  not  a  port  of  entry,  therefore  has  no  commerce,  and  it  has  no  railroad. 
Its  limited  commercial  intercourse  with  infected  places  is  undoubtedly  the  most  impor- 
tant fact  in  explanation  of  its  freedom  from  yellow  fever. 


CHAPTER  XXVIII. 
BARACOA. 

This  city,  founded  in  1512,  was  the  first  settlement  made  by  the  Spaniards  in  Cuba. 
It  is  in  the  province  of  Cuba  or  Santiago  de  Cuba;  and,  as  Bahia  Honda  is  the  most 
western,  so  Baracoa  is  the  most  eastern  sea-port  of  any  note  on  the  island.  Both  are 
on  the  north  coast,  and  distant,  by  road,  852  miles.  Baracoa  is  elevated  21  feet  above 
the  level  of  the  sea  at  low-tide. 

It  is  a  port  of  entry,  about  the  sixth  in  importance  in  Cuba,  and  the  most  important 
port  of  the  fruit  trade.  A  tri-monthly  line  of  steamships  touch  at  this  place,  establish- 
ing communication  with  the  chief  northern  ports,  ana  also  with  the  southern  port  of 
Santiago  de  Cuba.  It  has  a  small  circular-shaped  harbor,  less  than  a  mile  in  diameter, 
and  of  "  the  first  class." 

Reports  were  received  from  Dr.  Pedro  Imanes,  the  mayor,  through  the  Spanish  Com- 
mission, and  from  Mr.  A.  M.  Zamora,  United  States  vice  commercial  agent  at  Baracoa. 
In  1862  the  civil  population  was  2,634,  and  Dr.  Imanes  reported  it  to  have  been,  in  1877, 
5,095,  viz,  3,031  whites  and  2,064  colored.  The  deaths  have  been  as  follows  in  the  civil 
population: 

Table  No.  49. 


Year. 

White. 

Colored. 

Total. 

Remark*. 

1878 

75 

70 

106 

269 

131 

90 

54 

109 
92 
101 
299 
105 
118 
55 

184 
162 
207 
568 
236 
208 

1874 

1875 

1876 

Small-pox  and  yellow  fever. 
Or  43.62  per  1,000  population. 

1877 

1878 

Seven  months  to  July  31, 1879 

The  annual  average  death-rates  for  the  two  years  1877  and  187 d,  are  36.6  for  the 
whites,  53.7  for  the  colored,  and  43.5  for  the  total  population. 

Dr.  Imanes  states :  "  It  must  not  be  forgotton  that  many  country  people  are  buried 
in  the  cemetery  of  Baracoa,  thereby  increasing  unfavorably  its  apparent  death-rate." 

"The  hygienic  condition  of  the  town  has  improved,  but  ponds  and  marshes  lie  to 
seaward  and  remain  to  be  yet  filled  up  in  order  to  rid  us  of  marsh  poison.  The  low- 
lands are  very  nnheathy,  but  the  adjacent  mountains  and  table-lands  are  remarkably 
healthy.  Malarial  fevers  especially  prevail,  and  at  times  dysentery,  malarial  cachexia 
and  pernicious  malarial  fever  are  frequent." 

YELLOW  FEVER. 

Dr.  Imanes  reported  as  follows : 

1  'About  fifty  years  ago  an  epidemic  of  yellow  fever  is  said  to  have  occurred  here. 
However,  the*  records  of  the  board  of  health  give  no  evidence  of  any  epidemic  until 
1876.  I  came  here  early  in  1874,  and  saw  no  cases  of  yellow  fever  in  either  foreign 
sailors,  Europeans,  or  natives  until  1876.  It  began  in  July  and  continued  with  vary- 
ing intensity  until  the  middle  of  1878."  [The  military  hospital  statistics  show  that 
this  epidemic  began  in  May,  1876,  and  continued  until  September,  1878.]  "The  dis- 
ease was  imported  in  1876  by  the  gunboat  Ericsson ;  the  sick  of  this  vessel  were  sent 
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to  the  military  hospital,  from  whence  the  disease  spread  to  the  troops.  From  this 
hospital  the  disease  also  spread  to  the  jail,  and  from  thence  to  the  town.  It  attacked 
by  preference  natives,  who  were  anemic  and  weakened  by  malaria.  There  were  many 
Europeans  in  town,  of  whom  many  were  acclimated,  but  of  those  nnacclimated  few 
were  attacked,  and  these  so  mildly  that  not  one  died. 

"Another  exceptional  feature  of  this  epidemic  was  that  it  attacked  with  special  vigor 
and  fatality  native  Cubans,  due  probably  to  their  anemia,  malarial  cachexia  and 
bad  hygienic  conditions,  all  so  common  in  this  country.  Not  only  country  people, 
temporarily  visiting  Baracoa,  but  natives  of  the  city  were  attacked.  In  the  surround- 
ing country  some  few  families  were  infected,  and  the  inland  village  of  Sabana — the 
only  adjacent  settlement  of  any  note,  remarkable  for  its  salubrity,  9  miles  to  the 
southeast  of  Baracoa,  and  at  considerable  elevation  above  the  sea — was  afflicted  with 
an  epidemic  of  yellow  fever. 

"The  third  remarkable  trait  of  this  epidemic  was  its  markedly  contagious  character. 
Seldom  was  one  member  of  a  family  attacked  without  being  followed  by  attacks  of 
other  persons  in  the  same  house ;  and  the  disease  especially  prevailed  in  the  most  ele- 
vated parts  of  the  town,  where  are  located  the  military  hospital  and  the  jail,  while 
the  portion  of  the  town  along  the  shore — the  lowest  and  most  insanitary  part  and 
separated  from  the  elevated  part — was  exempt  from  the  disease. 

"Excepting  in  1876-'?8,  the  records  of  the  board  of  health  show  very  few  cases  since 

1840 ;  anil,  I  uelieve,  that  these  few  cases  were  in  those  who,  arriving  from  Havana 

or  Santiago  de  Cuba,  had  there  been  poisoned.    Of  sailors  arriving  here,  I  have  known 

of  only  one  or  two  fatal  cases  of  yellow  fever,  and  with  one  exception  the  disease  was 

"probably  contracted  in  Hayti  or  in  Porto  Rico. 

•'I  do  not  believe  that  yellow  fever  is  either  endemic  in  or  indigenous  to  Baracoa, 
which  has  suffered  with  only  two  yellow-fever  epidemics.  There  are  always  some 
nnacclimated  persons  here ;  and  the  natives  living  in  the  adjacent  elevated  country 
ar**,  as  is  well  Known,  as  liable  as  Europeans  to  yellow  fever;  yet  these,  on  visiting 
Baracoa,  except  in  1876-78,  are  not  attacked.  The  number  of  foreign  residents  is 
considerable,  and  from  100  to  200  American  vessels,  which  average  a  crew  of  five  to 
six  men  to  each  vessel,  visit  Baracoa  annually ;  yet  I  have  not  seen  in  such  crews  a 
single  case  of  yellow  fever,  which  could  be  said  to  have  originated  here."    . 

Mr.  Zamora  reported:  "Yellow  fever  is  supposed  to  be  indigenous  here,  but,  at 
times,  we  do  not  hear  of  it  for  years,  and  the  only  time  it  ever  existed  as  an  epidemic 
was  in  1876-78,  when  imported  by  the  Spanish  gunboat  Ericsson.  The  few  cases 
which  do  occur  are  from  June  to  October.  Tanamo  is  the  nearest  adjacent  town  of 
note ;  it  has  a  small  population ;  there  are  few  Europeans  there,  and  yellow  fever  is 
unknown.    The  temperature  here  is  84-  F.  in  summer,  and  76°  in  winter." 

Tanamo  is  an  inland  town,  which  in  1862  had  436  population ;  it  is  about  6  miles 
from  the  northern  coast,  on  the  Sagua  de  Tanamo  River,  and  about  50  miles  northwest 
of  Baracoa. 

Turning  from  the  above  reports  to  those  of  the  military  hospital  statistics,  Table 
No.  46.  it  will  be  seen  that  these  report,  during  10  of  the  28  years,  1851-1878,  not  one 
case  or  yellow  fever  at  Baracoa ;  during  10  more  years,  only  from  one  to  six  cases ;  and 
in  no  year  more  than  thirty-one  cases,  except  during  the  disastrous  years  1876  and  1877, 
when  military  necessities  forced  an  unusual  number  of  troops  to  Baracoa.  The  large 
number  of  annual  admissions  by  all  diseases,  compared  with  the  very  small  number 
of  yellow-fever  cases,  prove  that  this  disease  has  not  become  domiciliated  at  Baracoa. 

It  is  to  be  remembered  that  Baracoa  has  no  railroad,  and  is  comparatively  commer- 
cially isolated  from  habitually  infected  ports.  The  little  prevalence  of  yellow  fever 
is  certainly  not  due  to  any  lack  of  salt  water  and  air,  nor  to  lack  of  swamps  and  other 
insanitary  conditions,  nor  to  climatic  peculiarities,  nor  to  any  deficiency  of  unaocli- 
mated  population,  which  Mr.  Zamora  estimates  at  about  500. 


CHAPTER   XXIX. 

BATABANO. 

This  town,  founded,  says  Peznela,  in  the  middle  of  the  eighteenth  century,  is  in  the 
province  of  Havana,  33  miles  (or  55  kilometers)  directly  south  of  Havana,  with  which 
it  has  been  connected  by  railroad  since  1843.  It  is  located  directly  on  the  sea-shore, 
on  a  low,  marshy,  ill-drained  flat,  onlv  about  3  feet  above  the  level  of  the  sea.  It  is  a 
filthy,  repulsive-looking  place,  containing  a  superabundance  of  materials  for  decom- 
position and  putrefaction.  Buzzards  abound  on  the  house-tops.  Swamps  are  plenti- 
ful, and  Humboldt  says,  correctly,  "Nothing  can  be  more  gloomy  thaa  the  aspect  of 
these  marshes  around  Batabano."  Pezuela  states  that  in  consequence  of  these  marshes 
it  is  a  very  unhealthy  locality.    In  front  of  the  town  is  the  shallow,  open  sea.    It  has 


250   ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH. 

no  harbor,  is  Dot  a  port  of  entry,  and  is  commercially  of  no  importance,  except  as  the 
connecting  link  between  the  railroad  from  Havana  and  two  steamship  lines,  one  pass- 
ing, perhaps  once  a  week,  to  the  Isle  of  Pines,  and  another  about  twice  a  week  to  the 
southern  ports  from  Cienfuegos  to  Santiago  de  Cuba.  About  a  dozen  little  fishing- 
smacks  were  to  be  seen  at  anchor.  The  census  of  1862  states  that  the  population  was 
£77.  It  may  be  now  1,000,  although  I  failed  to  count  even  100  houses  while  delayed  in 
the  cars  en  route  to  Havana. 

Dr.  Jose*  M.  Campos,  through  the  Spanish  Commission,  reported  as  follows:  "The 
average  annual  deaths  are  about  50  citizens  and  30  sailors'";  but,  as  Dr.  Campos 
neglects  to  state  either  the  population,  or  how  many  of  these  "sailors"  are  residents, 
the  death-rate  cannot  be  accurately  determined.  However,  preceding  facts  indicate 
that  it  is  certainly  not  less  than  50  per  1,000  population,  and  may  be  even  80. 

Dr.  Campos  also  reports  that  yellow  fever  is  "indigenous"  to  Batabano;  that  there 
are  about  200  unacclimated  people  in  the  place ;  that  the  disease  has  never  been  prev- 
alent ;  and  that  during  the  past  six  years  there  have  been  only  six  fatal  cases  of  yellow 
fever,  three  citizens  and  three  sailors. 

Dr.  Campos  states  that  the  annual  range  of  temperature  is  from  18°  C.  (64°. 4  F.)  to 
33°  (91°.4  F. ) ;  the  minimum  observation  was  16°  C.  (60°.8  F. ) ;  and  that  the  range  of 
the  barometer  is  from  760  milimeters  (29.9  inches)  to  765  milimeters  (30.1  inches),  the 
maximum  being  768  milimeters  (30.2  inches). 

The  statements  as  to  yellow  fever  are  too  few  and  unsatisfactory  to  justify  any  con- 
clusions. 


CHAPTER  XXX. 
BAYAMO. 

This  city  is  one  of  the  oldest  in  Cuba,  having  been  founded  prior  to  1551.  It  is  in  the 
province  of  Cuba,  about  25  miles  inland  from  and  east  of  the  sea-port  of  Manzanillo, 
and  on  the  high  road  from  this  place  to  Santiago  de  Cuba,  being  about  80  miles  north- 
west of  this  city. 

The  population  in  1862  was  6,119,  viz,  2,303  whites  and  3,816  colored ;  these  lived  in 
1,223  houses.    The  population  in  1877  is  reported  to  have  been  7.886. 

Pefiuela,  writing  in  1854,  specifies  the  prevailing  diseases,  malarial  fever  being  the 
chief  disease,  but  ne  does  not  include  yellow  fever,  which  he  reports  did  prevail  as  an 
epidemic  in  1837. 

The  military  hospital  statistics.  Table  No.  46,  for  the  28  years  1851-1878,  show  not  one 
case  of  yellow  fever  during  ten  of  these  years,  and  less  than  38  cases  during  ten  other 
years.  The  soldiers  suffered  much  in  1859,  1869-70 ;  very  severely  in  1872  and  1873, 
but  not  at  all  in  1876  and  1877.  These  facts,  in  connection  with  the  following,  are  in- 
structive :  Manzanillo  is  the  sea-port  of  Bayamo,  and  the  prevalence  of  yellow  fever 
at  Bayamo  corresponds  with  the  prevalence  of  yellow  fever  at  Manzanillo  and  not 
at  other  places.    In  1876,  1877.  Cienfuegos,  Santiago  de  Cuba,  Baracoa,  and  many 

Slaecs  in  Cuba  suffered  severely  with  yellow  fever,  but  Manzanillo  had  little  and 
>ayamo  had  none,  although  many  soldiers  were  there,  since  there  were  over  7,000  ad- 
missions by  all  diseases  in  the  military  hospital  during  these  two  years. 

The  military  hospital  statistics  illustrate  also,  that  which  these  same  statistics  re- 
peatedly illustrate  as  to  many  other  places,  viz,  that  something  more  is  needed  even 
in  Cuba,  than  mere  aggregations  of  men  to  cause  yellow  fever ;  for  instance,  in  1868, 
there  were  only  316  admissions  by  all  diseases,  and  yet  53  of  these  admissions  were 
cases  of  yellow  fever,  while  in  1877  there  were  4,118  admissions,  and  yet  not  one  case 
of  yellow  fever. 


CHAPTER  XXXI. 

BEJUCAL. 

This  city,  founded  in  1710,  is  in  the  province  of  Havana,  17  miles  south  of  the  city 
of  Havana,  and  on  the  railroad  to  Batabano.  It  is  about  300  feet  above  the  sea, 
located  at  the  foot  of  a  chain  of  hills,  and  at  the  summit  of  some  of  these  the  Morro 
light  at  Havana  can  be  seen.  Pezuela  reports  that  the  longevity  of  its  inhabitants  is 
remarkable,  as  also  the  beneficial  influence  which  its  healthy  air  exercises  on  the  in- 
valids who  visit  the  place.  Traversing  the  city  in  the  cars  my  notes  read,  "  Bejucal 
is  characterized  by  tne  same  small  onfe-story  buildings,  dirty  mud-streets,  low  floors 
on  a  level  with  these  streets,  filthy  surroundings,  and  wretched  palm-huts  in  the  out- 
skirts, which  characterize  other  towns  of  Cuba." 
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Dr.  F.  Rodriguez  Olivers  reported,  through  the  8panish  Commission/  as  follows: 
"A  stream  surrounds  the  town,  which,  though  full  in  the  rainy  season,  consists, 
during  a  neater  part  of  the  year,  chiefly  of  pools,  each  constituting  a  focus  of  swamp- 
poison.  Hence  the  location  is  very  damp,  and  malarial  fevers  of  every  form  prevail." 
In  1862  the  population  was  3,485;  "in  1877  it  was  7,008,  viz:  5,525  whites  and  1,483 
colored ;  the  deaths  in  1878  were  130  whites  and  50  colored ;  and  for  the  first  eight 
months  of  1879  to  August  28,  the  deaths  were  94  whites  and  35  colored."  The  death- 
rates  for  1878  were,  then,  for  the  whites  23.5,  for  the  colored  33.7,  and  for  the  total 
population  25.7  per  1,000  population. 
Dr.  Olivera  further  reported  as  to 

YELLOW  FEVER. 

"  During  the  past  eight  years  this  disease  has  certainly  not  prevailed,  and  according 
to  the  oldest  inhabitants  has  never  prevailed.  Some  years  tnere  are  no  cases  of  yel- 
low fever  here,  and  never  more  than  15  to  20  cases ;  these  are  always  of  new  arrivals, 
for,  although  some  assert  that  natives  have  been  attacked  here,  this  is  an  error,  since 
their  disease  was  serious  bilious  fever.  The  few  cases  observed  here  have  generally 
been  among  those  engaged  in  commerce,  hence  traveling  constantly  between  Havana 
and  this  place,  and  therefore  probably  infected  outside  of  Bejncal.  Tbe  disease  is 
imported.  The  number  of  unacclimated  population  is  very  limited;  almost  all  Span- 
iards who  reside  here  have  had  the  disease  in  other  localities. " 

This  last  observation  is  valuable,  and  applicable  to  most  small  towns  in  Cuba.  It 
should  not  be  forgotten  that  the  vast  majority  of  unacclimated  foreign-born  residents 
of  Cuba  are  Spaniards,  and  that  these  have  generally  passed  some  time  in  Havana  or 
other  infected  sea- ports  before  migrating  to  inland  towns. 

Dr.  Pedro  Rou  also  reported  through  the  Spanish  Commission,  and  takes  a  different 
view  from  Dr.  Olivera.  He  says :  "Very  few  cases  of  yellow  fever  occur  here,  and 
these  are  civilians,  since  there  are  no  sailors  and  very  few  soldiers  here.  The  disease 
is  "indigenous  to  this  place.'  and  has  not  been  observed  to  have  been  imported  from 
elsewhere.  Our  few  cases  have  occurred  equally  among  those  who  have  never  left' 
the  place,  and  among  those  coming  from  localities  where  yellow  fever  prevailed." 

It  is  also  reported  that  only  occasional  cases  occur  in  the  towns  adjacent  to  Bejucal, 
caused  either  by  absence  therefrom  of  yellow-fever  poison  or  by  the  limited  number 
of  their  unacclimated  population. 

Pezuela's  statistics,  Table  No.  47,  show  that  from  1855  to  1859  there  was  in  the  civil 
hospital  of  Bejucal  an  annual  average  of  19  cases  of  yellow  fever. 


CHAPTER  XXXII. 
CABANAS. 

This  town,  founded  in  1818.  is  in  the  province  of  Pinar  del  Rio.  It  is  on  the  north 
coast,  about  38  miles  west  of  Havana,  and  between  Marie!  and  Bahia  Honda.  It  is 
located  on  the  east  bank  of  the  harbor  of  Cabanas,  a  harbor  of  the  "second  class,"  of 
which  the  dimensions  are  about  4  by  7  miles.  It  is  not  a  port  of  entry ;  in  1862  it  had 
a  population  of  only  565,  and  is  a  place  of  no  importance  commercially  or  otherwise. 
No  information  was  reported  or  procured  respecting  this  place  except  in  Table  No.  46 
of  military  hospital  statistics.  These  embrace  only  the  eight  years  1860-'67,  during 
which  time,  as  will  be  seen  by  reference  to  said  statistical  report,  there  were  no  cases 
of  yellow  fever  in  any  of  said  years,  except  in  1865,  when  there  were  20  cases. 

Pezuela's  statistics  1855-'59,  Table  No.  47,  show  the  absence  of  yellow  fever  during 
these  years  in  the  civil  hospital. 

These  facts  seem  to  prove  that  yellow  fever  has  no  peculiar  fondness  for  this  place, 
destitute  of  commercial  importance,  notwithstanding  the  fact  that  it  is  a  sea-port. 


CHAPTER   XXXIII. 

CAIBARIEN. 

This  town,  founded  in  1822,  is  in  the  province  of  Santa  Clara ;  it  is  on  the  north 
coast,  about  midway  the  length  of  the  island.  It  is  specially  notable  because  the 
seventh  in  importance  of  the  Cuban  ports  of  entry,  and  the  sea-port  of  the  large 
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inland  town  of  Remedios.  It  is  located  on  a  former  mangrove  swamp  at  the  mouth  of 
the  Caibarien  River,  and  is  only  about  6  feet  abovo  the  level  of  the  sea,  while  its 
environs  are  not  more  than  10  feet.  Pezuela  states  that,  notwithstanding  its  unfavor- 
able location,  it  "is  quite  a  healthy  place." 

A  railroad  runs  from  Caibarien  southwest  to  San  Andres  via  Remedios.  the  distance 
to  Remedios  being  5|  miles  (9  kilometers),  and  to  San  Andres,  28$  miles  (46  kilometers. ) 
A  steamship  line  connects  it  once  a  week  with  Cardenas.  It  has  no  harbor,  and  so 
shallow  a  roadstead  that  vessels  anchor  at  the  key  or  little  island  of  Frances,  some 
25  miles  northeast  of  Caibarien. 

POPULATION  AND  DEATH-RATE. 

In  1862  the  population  was  1,878.  Through  the  Spanish  Commission  the  mayor 
reported*  that  the  population  in  1877  was  5.670,  viz:  4,800  whites  and  870  colored; 
that  the  annual  deaths  were  usually  100  to  130  whites,  and  30  to  40  colored ;  and  that 
the  deaths  in  1878  were  167,  viz :  137  whites  and  30  colored.  Hence,  the  death-rates 
in  1878  were  for  the  whites  28.5,  for  the  colored  34.5,  and  for  the  total  population  29.4. 

YELLOW  FEVER. 

The  mayor  reported:  "Yellow  fever  is  not  indigenous  to  Caibarien;  it  occurs  but 
rarely,  and  then  from  June  to  September.  Those  who  are  chiefly  attacked  are  recently 
arrived  Spaniards  and  foreigners,  who  do  not  annually  exceed  30  to  40.  It  very  seldom 
attacks  the  native  residents  of  Caibarien,  but  some  natives  from  the  country  adjacent 
have  been  attacked  on  visiting  this  town.  The  disease  occurs  in  almost  ail  neighbor- 
ing towns  in  the  same  way  as  at  Caibarien.  This  town  is  not  a  garrison  for  troops, 
but  of  transit  to  Remedios,  hence  there  are  no  cases  of  yellow  fever  here  among 
soldiers. " 

Dr.  Antonio  Lopez  reported  similarly,  and  that  "this  port  has  been  iree  from  this 
endemic,  yellow  fever,  during  the  last  four  years.     In  1879  not  one  case  occurred." 

Mr.  Jos£  G.  Fuentes,  United  States  acting  commercial  agent,*  reported  in  August, 
1879,  that  "  the  doctors  here  dispute  whether  yellow  fever  is  indigenous  or  imported. 
The  disease  occurs  only  in  certain  years;  it  prevailed  in  1856  because  of  the  presence 
of  four  companies  of  unacclimated  soldiers;  in  1870  it  again  prevailed  because  fam- 
ilies living  in  the  country  fled  for  refuge  from  the  insurrection  to  this  place.  In  1874 
there  were  only  six  cases;  in  1878  there  was  only  one  death;  and  in  1879  there  have 
been  none ;  not  a  case  on  any  vessel ;  and  the  port  has  remained  free  of  yellow  fever, 
and  of  other  contagious  diseases.  Persons  born  and  resident  in  country  towns  have 
had  yellow  fever  on  visiting  Cardenas.  In  1870  native  Cubans  from  places  500  to 
1,000  feet  high  suffered  severely  with  yellow  fever  on  visiting  Remedios. 

Mr.  Fuentes  further  reported  that  the  village  of  "Mayajigua  did  not  suffer  with 
yellow  fever  until  the  war,  1873,  1874,  and  1875,  when  many  died  on  the  coast." 
Mayajigua  is  an  inland  town  about  12  miles  from  the  north  coast,  and  20  miles  south- 
east of  Caibarien.  Its  population  was  313  in  1862.  It  is  reported  to  be  located  on 
very  high  ground,  perfectly  ventilated,  and  therefore  very  healthy.  It  has  a  mineral 
spring  of  note,  or  which  Humboldt  says,  "The  water  of  this  spring  has  a  very  great 
local  reputation;  it  presents  the  phenomenon  of  being  about  15°  warmer  in  the  morn- 
ing and  evening  than  at  other  hours." 


CHAPTER  XXXIV. 

CARDESAS. 

The  town  or  "  villa  "  of  Cardenas  is  in  the  province  of  Matanzas.  It  "was  only  set- 
tled in  1828,  but  is  now  one  of  thejnost  flourishing  towns  on  the  island,  owing,  it  is 
said,  to  the  large  number  of  Americans  who  are  engaged  in  business  there,  and  who 
form  a  large  proportion  of  the  mercantile  community.  It  is  located  directly  on  the 
harbor,  or  rather  the  Bay  of  Cardefias,  and  is  now  the  third  port  of  entry  of  impor- 
tance in  Cuba,  ranking  after  Havana  and  Matanzas.  It  is  25  miles  due  east  of  Matan- 
zas; however,  by  railroad,  the  distance  is  double  this.  Two  railroads  diverge  from  it, 
one  proceeds  18  miles  due  south  to  Bemba,  connecting  there  with  the  main  railroad 

system  of  the  island,  which  links  Cardefias  to  Havana,  Matanzas,  Sagua,  Cienfuegos, 

_^ — — ^ ^ — .^— ^— ^— — — ^— — — — —— — — -» 

*  It  may  be  here  stated,  once  for  all,  that  the  various  report*  of  "mayors,  through  the  Spanish  Com 
mission,"  appointed  bv  the  governor-general  of  Cuba  to  aid  the  United  States-Havana  Yellow  Fever 
Commission,  were  in  the  main  really  prepared  by  the  chief  physicians  of  each  place,  appointed  by  the 
mayor  for  this  special  purpose. 
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&c. ;  the  other  railroad  passes  to  the  southeast,  crosses  the  main  trunk  line  at  Colon, 
and  terminates  at  Caiimente,52  miles  (84  kilometers)  distant,  and  about  half  way  to 
Cienfuegos,  the  point  of  destination.  On  this  latter  road  the  inland  town  of  Reccreo, 
to  be  referred  to,  is  located,  about  14  miles  from  Cardenas. 

Cardenas  was  personally  inspected,  and,  though  the  board  of  health  was  found  des- 
titute of  records,  the  following  facts  were  obtained : 

LOCATION. 

The  town  is  only  about  seven  blocks  in  width,  extending  from  the  wharves  some 
twenty  blocks  inland  to  the  southwest.  One-third  of  this  length  is  flanked  on  each 
side  by  a  mangrove  swamp,  either  boggy  or  covered  with  water.  The  original  site 
was  a  mangrove  swamp.  From  the  wharves,  and  between  the  present  lateralswamps, 
the  ground  gradually  rises  from  3  feet  to  12  feet  above  the  sea.  However,  the  center 
of  population  is  only  about  4  feet  above  the  sea,  so  that  a  very  large  part  of  the  popu- 
lation live  on  ground  within  4  feet  or  less  of  subsoil  water.  Privy  contents  rise  and 
fall  with  the  tide.  The  surface  soil  varies  in  thickness,  but  in  a  considerable  extent 
of  the  town  is  not  more  than  a  foot  and  a  half  in  thickness,  and  rests  on  foundation  - 
rocks  of  coral  limestone. 

DRAINAGE. 

This  is  very  bad.  More  than  twenty  houses  of  the  poor  working  class  were  inspected 
at  random,  and  not  one  was  found  in  which  the  back  yard  was  not  either  muddy  or 
contained  stagnant  water.  Houses  were  repeatedly  seen  where  the  water  in  the  street 
gutters  flowed  back  into  the  house  drains.  Crab-holes  and  crabs  abound  in  the  streets ; 
a  dozen  crabs  were  seen  in  a  half  hour's  walk ;  and  within  three  blocks  of  the  central 
plaza  an  enterprising  three-feet  native,  costumed  as  was  Adam  before  shame  forced 
the  fig-leaf  on  nim,  was  training  a  crab  harnessed  to  a  sardine  box. 

WATER  SUPPLY. 

Since  about  1872  Cardenas  has  had  an  aqueduct  which  supplies  water  from  a  sub- 
terranean river  one  mile  distant  from  the  town.  This  affords  an  abundant  supply  at 
a  cost  of  $3,  gold,  per  month,  for  one  faucet.  The  result  of  this  charge  is  that,  of  2,289 
houses,  only  about  600  were  reported  to  be  supplied  with  this  water.  Well  water  is 
brackish  and  not  potable ;  some  houses  have,  under  the  flags  of  the  court-yard,  under- 
ground cisterns,  but  in  Cardenas,  as  in  other  Cuban  towns,  the  poor  for  the  most  part 
purchase  their  water  from  street-carriers. 

8TREETS. 

The  streets,  broad,  straight,  crossing  each  other  at  right  angles,  are  about  40  feet 
wide,  including  sidewalks  on  each  side  3  to  4  feet  wide.  After  habituation  to  Ha- 
vana, these  streets  appear  very  spacious.  They  are  not  paved,  but  macadamized,  and 
are  ill-drained. 

HOUSES. 

These,  as  everywhere  else  in  Cuba,  are  very  rarely  more  than  one  story  high.  They 
are  built  of  stone  generally,  and  not  of  rubble  masonry,  as  in  Havana  and  Matauzas. 
There  are  more  wooden  frame  houses  and  plank  doors  than  in  Matanzas,  which  has 
more  of  these  than  Havana,  and  the  houses  generally  occupy  more  space,  and  are  bet- 
ter ventilated. 

As  throughout  Cuba,  ventilation  between  the  ground  and  the  lowest  floor  is  very  rarely 
found,  all  floors  resting  directly  on  the  ground ;  some  are  a  few  inches  above  the  level 
of  the  sidewalks,  many  are  on  a  level  therewith,  and  uot  a  few  are  below  even  the  level 
of  the  street.  An  American  carpenter,  an  old  resident,  reported  that,  if  the  flooring  of 
the  houses  in  a  very  lar;  e  part  of  the  town  was  removed,  an  iron  rod  could  be  readily 
pressed  through  the  soft  mud  beneath  down  to  the  foundation  rocks.  In  a  large 
part  of  Cardenas  a  soil-moisture  mark  is  to  be  seen,  high  up  on  the  walls  of  the  houses. 
Quartered  in  one  of  the  very  best  houses  in  this  town,  I  found  mv  bed-room  door 
within  10  feet  of  a  vast  excavation  for  the  contents  of  the  privy,  which  had  not  been 
emptied  for  ten  years.  In  Cardenas,  as  everywhere  in  Cuba,  the  privy  system  is  the 
same,  always  as  defective,  foul  and  revolting  as  possible. 

HARBOR. 

The  Bay  of  Cardenas  is  12  miles  long  by  18  wide.  Near  the  shore  it  is  so  shal- 
low that  the  anchorage  ground  is  from  three-fourths  to  two  miles  distant  from  the 
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ehore,  and  jet  the  average  tonnage  of  Teasels  visiting  this  port  is  only  from  300  to 
500  tons.  American  vessels  remain  at  the  anchorage,  generally  distant  at  least  a  mile. 
except  in  very  rare  instances.  There  are  about  25  wharves,  60  to  800  feet  distant 
from  each  other,  and  extending  100  to  300  yards  from  the  shore  into  the  water.  At 
the  end  of  these  wharves  a  depth  of  8  to  10  feet  of  water  is  found.  These  wharves  are 
chiefly  nsed  by  coast-traders  and  lighters. 

BALLAST. 

This  is  obtained  from  vessels  arriving  in  ballast,  and  consists  chiefly  of  hard,  dense 
rock,  mixed  with  some  sand.  This  ballast  is  stored  along  the  water-front,  near  the 
wharves,  remaining  thus  deposited  until  needed,  whioh  is  especially  from  May  to  Oc- 
tober, and  by  vessels  bound  to  southern  ports  of  the  United  States. 

POPULATION. 

to 

In  1846,  eighteen  years  after  its  settlement,  Cardenas  had  3,103  population,  310 
houses,  1  cistern,  ana  45  wells,  according  to  the  census. 

Table  No.  50. 


Census  of— 


1882. 
1877 


Whites. 

Asiatics. 

Colored. 

Male*. 

Females. 

Total 
popula- 
tion. 

7,628 

8,257 
4,400 

10.885 
17,784 

11,252  1       2,042 

10,478 

7,811 

Number 


1,192 
2,289 


The  census  of  1862  does  not  specify  the  sexes,  nor  the  number  of  Asiatics  or  Chinese, 
but  in  all  such  cases  Cuban  statistics  include  the  latter  with  the  whites.  Of  the  7,311 
female  population  in  1877,  4,933  were  white  and  2,378  colored. 

Table  No.  51.— Baptims  or  births. 


■ 

Year. 

White. 

Colored. 

Total. 

1877 

453 
410 

145 
147 

508 

1878 

557 

DEATHS. 


Table  No.  52. — Mortality  statistics  from  the  church  register. 


1858 

1850 
1800 
1861 
1882 
1883 
1884 
1885 
1888 
1887 
1888 
1889 


841 


374 
528 


804 
281 
414 
802 
867 
874 
888 


10 
5 

<6 
5 

11 

1 

1 

0 

106 

20 

81 


455 
805 
885 
805 
206 
206 
111 
135 
153 
241 
255 
133 


206 
641 
764 
837 
550 
521 
878 
550 
464 
714 
649 
500 


Year. 


1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

Eight  months  to 
August  30,1879 


i 

| 

| 

547 

25 

808 

655 

4 

820 

247 

4 

161 

886 

82 

188 

894 

51 

260 

366 

28 

218 

666 

70 

822 

840 

44 

192 

223 

50 

189 

309 

29 

141 

I 


035 


412 
650 
714 
612 
1,058 
576 
471 

470 
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DEATH-RATE. 


Taking  the  population  of  1862  and  of  1877  and  the  annual  average  deaths  for  the 
three  years  1861-^6^63,  and  1876-77-78,  the  death-rates  would  be— 

Table  No.  53. 


Yean. 

White. 

Asiatics 

Colored. 

TotaL 

l861-'6B-'68 

5L12 
88.82 

78.88 
52.11 

68.48 

MTe-TT-TO 

27.40 

88.4? 

N.  B.— The  compartiTely  small  Chinese  death-rate  is  probably  due  to  this  population  *ww»«i«ttpg  solely 
of  male  adults,  therefore  the  above  death-i 


•rate  is  really  rery  high. 


YELLOW  FEVER. 

An  American  gentleman,  long  resident  in  Cuba,  testified  that  yellow  fever  had  pre- 
vailed annually  in  Cardenas,  certainly  since  1836.  Pefiuela  states  that  yellow  fever 
prevails  some  years,  and  especially  the  year  when  he  wrote,  1854.  Drs.  Dumont  and 
felcid  reported  in  vol.  8  of  the  Anales  that  Cardefias  suffered  severely  in  1865,  and  that 
Recreo,  an  inland  village  14  miles  distant  by  railroad,  suffered  in  1858. 1862,  and  1865. 
Mr.  J.  H.  Washington,  United  States  acting  commercial  agent,  reported  in  1879  that 
'*  the  mild  form  of  yellow  fever,  called  the  acclimating  fever,  exists  at  Cardefias  in  all 
years  and  at  all  seasons  " ;  that  yellow  fever  is  considered  indigenous  to  all  Cuban  ports ; 
that  the  doctors  call  many  cases  of  bilious  remittent  fever  of  typhoid  type  yellow  fever ; 
and  that  in  1869  or  1870  many  families  from  the  country  came  to  Cardefias  because  of 
the  war  and  some  suffered  with  yellow  fever. 

The  mayor  reported  through  the  Spanish  Commission  that  "  this  endemic  disease 
appears  spontaneously  as  soon  as  commerce  crowds  the  town  with  the  unacclimated. 
From  1850  to  1869,  this  population  was  greatly  increased  by  immigrants,  but  since 
1869,  owing  to  the  insurrection,  there  has  been  less  increase  of  strangers,  and  almost 
none  during  the  last  three  or  four  years.  The  disease  was  severe  in  1871,  also  in  1874  ; 
and  1879  has  been  the  most  fatal  year  ever  known,  to  both  soldiers  and  civilians,  but 
though  so  severe  on  land  hardly  any  have  been  attacked  in  the  harbor.  In  the  small 
towns,  villages,  and  plantations  adjacent  to  Cardefias,  there  is  no  absolute  immunity 
from  yellow  fever,  since  cases  usually  mild  do  occur.  Sometimes  four  or  five  years 
pass  without  the  arrival  of  any  foreigners  at  these  small  adjacent  towns,"  <fcc. 

This  evidence  of  the  mayor  in  respect  to  the  severity  of  the  disease  in  1879  on  land, 
with  exemption  of  the  shipping,  was  confirmed  by  every  one,  some  stating  that  at 
Cardefias  the  vessels  at  anchor  never  suffer  with  yellow  fever.  There  can  be  no  doubt 
that  this  is  comparatively  if  not  wholly  true,  ana  due  to  the  great  distance  from  the 
chore  at  which  the  vessels  anchor.  In  addition  it  should  be  remembered  that  generally 
the  captains  of  all  unacclimated  crews  at  infected  ports  use  every  effort  to  keep  their 
men  on  board,  and  that  this  is  more  readily  effected  the  more  distant  the  vessel  is  an- 
chored from  the  shore. 

Mr.  Washington,  United  States  commercial  agent,  reported  August  8.  1879,  "  up  to 
the  present  time  there  has  been  only  one  case  of  sickness  in  this  harbor,  viz,  one  seaman, 
shipped  in  Havana,  on  the  brig  Etolan  of  Philadelphia.  The  health  of  the  shipping 
has  been  exceptionally  good  this  year.  In  the  city,  however,  there  have  been  more 
cases  of  yellow  fever  and  of  typhus  (f )  than  I  have  known  during  the  four  years  I 
have  been  here.  By  far  the  greater  part  of  the  mortality  has  been  among  the  troops 
stationed  in  the  town  and  among  the  recent  immigrants  from  Spain.  It  has  raged 
very  badly  among  them,  and  it  is  reported  that  about  sixty  soldiers  and  one  hun- 
dred and  thirty  citizens  have  died  of  fever  this  year." 

From  the  army  surgeon  at  Cardefias  I  procured  the  following  facts,  September  1, 
1879.  The  military  hospital  at  Cardefias  was  closed  in  1871,  and  not  reopened,  until 
1879.  Tho  garrison  consisted  of  580  soldiers,  of  whom  about  180  were  acclimated;  of 
the  remaining  400  there  were  304  attacked  and  72  died,  viz:  In  June.  80  admitted, 
38  died ;  in  July,  100  admitted,  29  died ;  and  in  August,  24  admitted,  5  died—this 
decrease  in  August  having  been  due  to  removal  of  the  troops  from  the  town. 

Among  my  own  notes  of  inspection  I  find  the  following:  "Among  civilians  the  great- 
eat  number  of  deaths  have  occurred  in  the  part  of  the  town  farthest  from  the  wharves 
and  from  the  mangrove  swamps,  where  are  the  fewest  stores,  the  largest  number  of 
the  poor,  and  the  greatest  number  of  unacclimated  Spaniards.  The  insanitary  condi- 
tions of  this  specially  infected  district  are  apparently  no  worse  than  in  other  parts  of 
the  town." 
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a  published  tbe  following  per. 

ie  ravages  of  the  endemic  [yellow  fever],  biHout  /erert  hare  had 
viatimt,  eepecially  among  childrm  and  youth*.  These  inlioMj/etwi  have  occurred  in  the 
highest  and  healthiest  district  of  the  city,  where  the  military  infirmary  has  been  es- 
tablished. Proper  consideration  for  the  welfare  of  the  community  would  not  have 
permitted  such  a  location  of  this  Infirmary,  however  high  the  consideration  due  toaick 
soldiers.  The  object  of  this  article  is  to  call  the  attention  of  the  government  to  and 
to  protest  against  the  establishment  of  this  infirmary  in  a  house  located  in  the  center 
of  the  most  healthy  ward  in  Cardenas." 

For  further  information  as  to  the  prevalence  of  yellow  fever  in  Cardenas,  tbe  mili- 
tary hospital  statistics.  Table  No.  46,  can  be  consulted.  These  embrace  only  the  nine- 
teen years  lBSS-^70.  During  three  of  these  years  there  were  no  cases  of  yellow  lever; 
during  nine  years  there  were  only  from  1  to  16  cases,  and  the  disease  roost  prevailed  it 
1854,  1858,  1864-'6S,  and  1868-m  These  statistics  again  show  that  there  may  be 
plenty  of  material  without  causing  yellow  fever,  for  in  1864  of  only  317  admissions  by 
all  diseases  there  were  43  cases  or  yellow  fever,  while  in  1853  there  were  600  admis- 
sions without  one  case:  and  in  1866  there  were  B45  admissions  with  only  one  case  of 
Jellow  fever.  Comparing  these  military  hospital  statistics  with  those  from  the  civil 
ospital,  now  to  be  presented,  it  will  also  be  seen  that  the  former  cannot  be  taken  as 
an  infallible  guide  as  to  the  prevalence  of  the  disease ;  for  while  in  1866  the  military 
hospital  had  only  one  patient  with  yellow  fever  out  of  645  admitted,  the  civil  hospital 
had  14  out  of  only  213  admissions.  Of  coarse,  it  should  not  be  forgotten  that  the 
larger  part  of  a  population  do  not  go  to  either  the  military  or  the  civil  hospital,  and 
therefore  that  their  coses  of  yellow  fever  go  unrecorded. 


Table  — 

Monthly 


No.  hi.— Annual  itatutlm  of  the  civil  hoepital  at  Cardekae,  compiled  fro*  the  o. 
ily  itatieti/x  for  the  tixteen  yuan  and  eight  month*,  January,  1863,  to  Septet 
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Of  the  above  5,330  total  admissions,  1,075  were  "colored  and  Chinese,"  among  whom 
only  one  case  and  death  of  yellow  fever  ie  reported;  this  in  1865. 

With  rare  exceptions,  the  greatest  mortality  during  each  year  by  all  diseases  occurred 
during  the  six  months,  Hay  to  October,  and  by  yellow  fever  during  the  three  months, 
June,  July,  and  August. 

The  only  frost  known  to  the  oldest  inhabitants  of  Cardenas  was  on  Christmas  eve, 
1866. 


CHAPTER  XXXV. 

C1EGO  DE  AVILA. 

This  village  is  In  the  province  of  Puerto  Principe,  is  about  25  miles  inland  from  the 
southern  sea  coast,  and  is  on  the  high  road  from  Sancti  Spiritus  to  the  city  of  Puerto 
Principe,  being  about  40  miles  east  of  the  former  and  65  miles  west  of  the  latter. 
Peiuela  states  that  it  is  a  damp,  unhealthy  place,  and  suffers  with  intermittent^  dur- 
ing the  rainy  season.  In  1863  its  population  was  511.  No  information  was  procured 
of  this  place,  except  that  contained  in  the  military  hospital  statistics,  Table  No.  46. 
These  indicate  that  daring  the  insurrection,  this  place  became  an  important  military 
poatjthe  annual  admissions  exceeding  9,000  in  two  of  the  ten  years  reported,  1369-187^ 
in  1673  with  3,480  admissions  there  was  no  ease  of  yellow  fever,  and  in  1674  01  " 
case  In  9,591  admissions. 


4  only  one 
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It  is  farther  observable  that  the  nearest  large  towns  of  importance  are  Sancti  Spir- 
itns  and  Puerto  Principe,  and  that  the  soldiers  in  Ciego  de  Avila  suffered  most  severely 
in  1871,  while  at  Puerto  Principe  they  suffered  much  in  1869,  1870,  and  1871,  and  at 
Sanoti  Spiritus  in  1869,  1870.  At  Ciego  de  Avila  they  again  suffered  severely  in  1876, 
1877,  years  when  they  also  suffered  severely  at  both  Sancti  Spiritus  and  Puerto  Prin- 
cipe. 


CHAPTER   XXXVI. 

CIENFUEGOS. 

Cienfneg08;  literally  "  hundred  fires,"  was  founded  in  1819,  destroyed  by  a  hurricane, 
and  rebuilt  in  1825.  It  is  in  the  province  of  Santa  Clara,  and  189  miles  (305  kilo- 
meters) southeast  of  the  harbor  of  Havana,  by  railroad,  whereby  it  is  united  to  the 
main  railroad  system  of  the  island.  It  is  located  on  the  east  side,  and  about  mid- 
way the  length  of  the  harbor  or  bay  of  Jaffna,  which  Las  Casas  called  "  the  most  mag- 
nificent port  in  the  world,"  and  it  certainly  is  one  of  the  most  beautiful.  Cienfuegos 
is,  commercially,  the  most  important  port  of  entry  on  the  southern  coast,  and,  ranking 
with  8agua,  is  the  fourth  or  fifth  port  in  importance  in  Cuba.  This  place  was  per- 
sonally inspected,  and,  aided  by  Dr.  W.  W.  Cross,  United  States  Vice  Consul,  and  Dr. 
Ramon  de  Mazarredo,  both  of  whom  gave  invaluable  assistance,  the  following  facts 
were  obtained. 

LOCATION,    ETC. 

Cienfuegos  is  built  upon  a  site  of  which  a  part  projects,  peninsula-like,  into  the 
harbor.  The  town  occupies  about  150  acres,  which,  about  3  feet  above  the  sea  at  the 
water-front,  slopes  upwards  to  au  elevation  of  about  75  feet ;  this  being  the  limit  of  the 
houses  now  built,  but  not  of  the  summit  of  the  ascent.  The  whole  town  is  completely 
commanded  by  the  water- works  building,  from  100  to  120  feet  above  the  sea.  Not- 
withstanding that  the  most  elevated  buildings  are  some  75  feet  above  the  sea,  the  ma- 
jority of  the  population  live  on  ground  15  feet  or  lens  above  the  sea.  More  than  one- 
third  of  the  town  was  formerly  a  mangrove  swamp,  and  at  least  one-third  of  the  popu- 
lation dwell  where  the  subsoil  water  is  within  3  to  (5  feet  of  the  surface,  and  where 
the  contents  of  the  privies  rise  and  fall  with  the  tide.  About  150  blocks  or  squares  are 
built  upon,  some  of  these  containing  a  number  of  vacant  lots.  The  blocks  are  92 
yards  square,  and  a  house-lot  occupies  about  35  by  110  feet.  The  surface  soil  varies  in 
thickness;  it  is  comparatively  thin;  the  foundation  rocks  often  crop  out  on  the  sur- 
face.    The  rocks  are,  over  a  large  extent,  firm  sandstone. 

DRAINAGE. 

This  is,  by  nature,  admirable ;  none  the  less,  a  large  portion  of  the  population,  pos- 
sibly one-half,  live  in  ill-drained  places.  Frou ting  the  harbor  many  houses  could  be 
seen  with  stagnant  pools  of  water,  covered  with  green  slirne,  in  the  front  or  back  yards 
— pools  which  a  few  hours  work  could  permanently  drain. 

STREETS. 

These  are  more  than  40  feet  wide;  the  most  spacious  seen  anywhere  in  Cuba.  They 
are  not  paved  but  macadamized.  In  the  central  part  of  the  town,  they  are  clean  and 
attractive  in  appearance. 

WATER-SUPPLY. 

Although  the  water- works  have  a  fine  building  commanding  the  town,  they  fail  as  yet 
to  supply  water.  About  oue-thirdof  the  population  have  underground  cisterns,  and 
sell  water  to  the  other  two-thirds. 

HOUSES. 

There  are  many  mean,  wooden  frame-houses.  As  everywhere  in  Cuba,  the  floors  are 
directly  on  the  ground,  some  a  few  inches  above  (he  sidewalks,  many  on  a  level  there- 
with, and  some  even  below  the  level  of  the  streets.  The  houses  occupy  more  space 
and  are  better  ventilated  thau  in  Havana.  The  privies  here  are  as  foul  as  everywhere 
in  Cuba.  An  old  Americau  resident,  having  an  admirably  cleau,  well-kept  house,  sta- 
ted that  his  privy  had  not  been  cleaned,  certainly,  for  seven  years. 

4428  CONG- 17 
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HARBOR  OR  BAT  OF  JAOUA. 

This  exquisite  harbor  of  "the  first  class,"  affording  safe  anchorage  for  the  largest 
vessels,  is  about  11  miles  long  by  from  3  to  5  miles  in  width.  It  is  entered  from  the 
south  by  a  narrow,  deep  channel  about  3  miles  long.  Cienfnegos  is  about  5  miles 
distant  from  the  harbor-extremity  of  this  channel.  Three  rivers  of  considerable  size, 
two  to  the  north  and  one  to  the  south  of  Cienfnegos,  empty  into  this  large  harbor, 
besides  several  smaller  streams.  The  harbor  is,  for  the  most  part,  inclosed  by  beautiful 
bills,  while  its  southern  extremity  is  adorned  by  a  chain  of  picturesque  mountains  of 
even  majestic  appearance.  Of  these  Humboldt  says :  "  The  hills  of  San  Juan  form  a 
limestone  chain,  very  steep  on  its  southern  side,  and  some  1,800  to  2.000  feet  high : 
their  naked  and  arid  summits  now  rounded,  and  now  forming  high  ana  steep  peaks." 
He  further  adds  that,  though  the  temperature  falls  very  low  here  during  the  season  of 
the  northers,  yet  it  never  snows ;  however,  frost  and  hail  are  sometimes  seen  in  these 
mountains  and  in  those  of  Saint  Iago. 

The  anchorage  ground  is  from  one-eighth  to  one-half  mile  distant  from  the  water  front 
of  Cienfuegos.  Some  twenty  wharves  extend  about  300  feet  from  the  shore  into  the 
harbor,  and  at  these  is  found  from  12  to  14  feet  depth  of  water,  so  that  while  many 
vessels  are  during  their  whole  sojourn  moored  at  these  wharves,  even  steamers  of  more 
than  2,000  tons  here  receive  the  first  part  of  their  cargo,  and  then  the  balance  thereof, 
by  lighters,  at  the  anchorage  ground,  which  is  from  one-eight  to  one-half  mile  distant 
from  the  wharves.  The  average  tonnage  of  vessels  trading  at  Cienfnegos  is  from  300 
to  500  tons,  and  their  average  time  at  the  wharves  is  from  15  to  20  days.  During  my 
stay  at  Cienfuegos  there  were  not  more  than  ten  vessels  at  anohor,  and  these  were  at 
considerable  distance  from  each  other. 

'  BALLAST. 

No  ballast  is  kept  in  Cienfuegos ;  the  few  vessels  needing  it  procure  it  by  lighten 
from  the  opposite  western  shore  of  the  harbor. 

POPULATION. 

The  census  of  1846  states  that  the  population  was  4,324,  occupying  63  blocks ;  that 
there  were  13  cisterns,  and  that  the  town  was  very  poorly  supplied  with  potable 
water. 

Table  No.  55. 


Census  of— 


1882 
1877 
Or.. 


White. 

Asiatics. 

Colored. 

Kales. 

Females. 

Total. 

6,086 
18,444 
18,180 

8,864 
6,189 
6,419 

9,960 
20,818 
20,218 

685 

069 

10,883 
10,868 

9,486 
9,866 

Number 
of  houses. 


fc 


N.  B.— Two  offioial  reports,  both  from  the  mayoralty  of  Cienfoegoa,  gave  the  above  discrepant  fig- 
urea  for  1877. 


Table  No.  56.— Bapthnu  or  birth*. 


Year. 

White. 

Colored. 

TotaL 

1877 

696 
689 

817 
886 

911 

1878 

9t6 

N.  B.— Of  the  9,486  females  yielding  these  births,  6,991  were  white  and  8,686  were  colored. 
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DEATHS. 

Table  No.  57.— Mortality  statistic*  from  ike  church  register. 


Remark* 


1857 

1868 

1850 

1860 

1861 

1882 

1863 

1884 

1865 

1868 

1887 

1868 

1869 

1870 

1871 

1872 

1878 

1874 

1875 

1876 

1877 

1878 

First  eight  months  of  1870 


Colored,  and 

Whites. 

said  to  in- 
clude Asi- 
atics. 

Total 

107 

90 

197 

229 

95 

824 

197 

130 

827 

242 

129 

871 

883 

816 

699 

868 

256 

619 

213 

136 

349 

298 

162 

460 

278 

200 

478 

197 

172 

369 

261 

173 

434 

992 

881 

1,373 

427 

226 

653 

480 

918 

1,893 

621 

694 

1*315 

628 

191 

819 

296 

203 

499 

856 

268 

624 

602 

332 

934 

1,874 

322 

1,696 

963 

476 

1,439 

661 

278 

934 

314 

182 

Cholera  and  small-pox,  and  the  into* 
rection  began,  forcing  many  reftv 
gees  into  Cienfuegos. 


Yellow  ferer  very  severe. 
Yellow  fever  and  oronp. 


DEATH  RATE. 


Taking;  the  census  of  1862  and  of  1877,  and  the  annnal  average  deaths  for  the  three 
years  1861-^62-^63,  and  1876-T7-78,  the  average  annual  death  rates  would  be  : 

Table  No.  58. 


Years. 

White. 

Colored. 

TotaL 

1861-'6a-'68 

52.57 
75.06 

6L07 
52.00 

55.87 

1876-T7-78 

86.74 

A  glance  at  the  mortality  statistics,  Table  No.  57,  shows  that  the  deaths  for  the  two 
sets  of  years  cited  happen  to  be  exceptionally  great ;  hence  the  large  death-rates 
somewhat  mislead ;  and  further,  the  excessive  death-rate  of  the  whites  compared  with 
the  colored  death-rate  of  the  years  1876-77-78  is  certainly  exceptional,  due  probably 
to  yellow  fever  in  1876  aud  1877.  To  correct  any  misapprehensions  in  these  particulars, 
the  death-rates  for  1879,  deemed  by  all  in  Cienfuegos  a  remarkably  healthy  year,  have 
been  calculated  from  the  data  for  the  eight  months  reported :  the  results  are  35.03  for 
the  whites,  39.71  for  the  colored,  and  36.6  for  the  total  population.  Thus,  the  death- 
rate  of  a  most  healthy  year  in  Cienfuegos  was  very  high. 

DI8EA8ES. 

In  addition  to  yellow  fever,  small-pox  causes  in  Cienfuegos,  as  everywhere  in  Cuba, 
great  mortality,  the  popular  prejudice  being  very  strong  against  vaccination,  so  thai 
many  hide  away  from  tne  physicians,  who  for  the  public  good  seek  to  vaccinate  all. 

Fully  one-half  of  the  sick  suffer  directly  with  malaria,  which  complicates  nearly 
every  disease.  In  1878,  of  3,046  admissions,  January  to  August,  in  the  military  hos- 
pital, 2t370  had  malarial  fevers.  Dr.  Mazarredo,  a  native  of  Cienfuegos,  stated  that 
cases  or  diphtheria  now  occur  every  year,  and  that  this  disease  tends  to  become  endemic, 
although  never  known  until  1858,  when  freer  commercial  intercourse  was  opened  with 
Havana.  He  further  stated  that  Havana  suffered  with  this  disease  severely  in  1861, 
and  Cienfuegos  in  1862. 

YELLOW  FEVER. 

This  disease  is  considered  by  all  in  Cienfuegos  as  an  endemic ;  that  is,  that  its  poison 
is  annually  and  habitually  present.    This  must  have  been  the  ease  from  an  earlf 
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period  in  the  history  of  the  place,  since  Dr.  Mazarredo  stated  that  for  forty  years  there 
had  never  been  so  little  yellow  fever  as  in  1878  and  1879.  Pefiuela,  writing  in  1854, 
stated  that  yellow  fever  inflicts  some  damage  on  the  public,  but  specially  afflicts  the 
troops  and  the  men-of-war  in  the  harbor. 

Farther,  the  military  hospital  statistics,  Table  No.  46.  for  the  28  years,  1851-1878, 
show  some  oases  of  yellow  fever  annually,  except  for  tne  three  years  1857, 1862,  and 
1874.  Also,  that  the  disease  prevailed  particularly,  1851-'55,  1858-'59. 1865, 1867-71, 
and  1876-77.  These  same  statistics  again  illustrate  that  there  may  be  few  patients 
in  a  hospital  one  year  with  much  yellow  fever,  and  many  patients  another  year  with- 
out a  case  of  the  disease;  for  instance,  in  1856,  of  273  patients  27  had  yellow  fever, 
while  in  1857,  of  435  patients,  not  one  had  the  disease.  In  the  original  monthly  reports, 
it  is  further  noteworthy  that  cases  occurred  in  every  month  or  the  years  1868,  1869, 
1876,  and  1877,  and  that  specially  since  1867  cases  have  occurred  in  December,  Janu- 
ary, and  February. 

Cienfuegos  suffered  from  a  violent  epidemio  in  1876,  which  was  especially  severe  in 
the  shipping.  The  disease  prevailed  again,  but  to  less  extent,  in  1877.  But  in  1878 
there  were  but  14  cases  in  the  military  nospital,  and  only  one  death  in  the  civil  hos- 
pital. I  was  officially  assured  that  in  1879  there  had  been  not  one  case,  but  a  personal 
inspection  proved  this  statement  false,  as  usual.  Two  cases  were  recorded  at  the 
civil  hospital  in  January,  1879,  and  Dr.  Mazarredo,  after  careful  inquiry,  reported  the 
death  of  one  Spaniard,  living  near  the  wharves,  in  June ;  another  case  also  occurred 
but  recovered ;  and,  finally,  a  third  case  occurred,  in  a  Cuban  child,  three  years  old, 
bom  in  Cienfuegos.  Although  some  physicians  diagnose  all  doubtful  cases  typhus, 
none  the  less  the  above  facts  prove  that  the  disease  prevailed  to  remarkably  little 
extent  in  1879.  In  the  shipping  there  were  no  cases ;  of  126  American  vessels  in  the 
harbor,  from  January  to  September,  1879,  not  one  had  suffered;  in  fact,  on  all  these 
vessels  there  had  been  only  one  case  of  sickness,  and  this  was  not  due  to  yellow  fever. 
vTbe  following  facts  assist  in  explaining  the  unusual  exemption  of  Cienfuegos  in 
1878  and  1879  from  yellow  fever.  In  the  first  place,  the  severe  epidemic  of  1876,  and 
its  continued  prevalence  in  1877,  left  an  insusceptible  population,  lu  the  next  place, 
the  garrison  consisted  of  only  about  120  soldiers,  who  were  veterans,  therefore  gener- 
ally, if  not  totally,  acclimated.  Finally,  the  number  of  unaccliniated  young  Span- 
iards seeking  employment  at  Cienfuegos  was  estimated  by  Dr.  Cross  not  to  exceed  40 
annually;  there  has  been,  since  1876,  very  little  immigration  to  any  of  the  southern 
ports,  Cienfuegos,  Trinidad.  Zaza,  or  Cuba,  in  fact  to  any  of  this  section  of  country, 
which  was  the  chief  seat  or  the  insurrection  of  lHCH-^H.  Hence,  on  removal  of  the 
unacclimatecl  soldiers,  yellow  fever  bas  had  little  material  to  operate  upon. 

The  evidence  was  very  positive  at  Cienfuegos  that  in  18G9  Cuban  refugees  from  the 
surrounding  country  suffered  severely  with  yellow  fever. 

Little  reliable  information  could  be  procured  about  adjacent  towns;  however,  I  was 
assured  that  Palmira,  the  only  town  of  any  size  near  to  Cientuogns,  had  suffered  with 
yellow  fever,  although  this  was  not  usual.  Palmira,  a  low,  muddy,  ill-drained,  and 
filthy-looking  place,  is  visited  by  very  few  stampers;  had  in  1862  a'pop  illation  of  1,890, 
now  said  to  be  about  1,000,  and  is  on  the  railroad,  about  10  miles  north  of  Cienfuegos. 
Frost  was  never  known  in  Cienfuegos,  except  in  December,  185b'. 


CHAPTER  XXXVII. 
COBRE. 

This  town,  founded  in  1558,  is  in  the  province  of  Cuba  or  Santiago  de  Cuba,  and 
is  about  7  miles  due  west  of  the  city  of  Cuba.  It  is  located  on  the  southern  side  of 
Mount  Cobre.  It  is  situated  in  a  wild  mountain  region  long  celebrated  for  its  numer- 
ous copper  mines,  some  of  which  were  worked  in  1524.  One,  owned  by  an  English, 
company,  is  still  in  successful  operation.  Its  shipping  point  is  Punta  de  Sal,  on  the 
west  side  of  the  harbor  of  Santiago  de  Cuba,  and  about  2  miles  from  the  city,  which 
is  on  the  east  side.  A  terry  connects  these  two  points,  and,  since  1848,  there  has  been 
a  horse  railroad  from  Punta  de  Sal  to  Cobre,  about  5  miles  distant.  The  cars  are 
reported  to  run  only  three  to  four  times  a  week. 

The  census  of  1802  stated  the  population  to  bo  3,571.  The  mayor  reported,  through 
the  Spanish  Commission,  as  follows:  "The  inhabitants  number  3,444,  of  whom  792 
are  whites  and  2,652  colored.  Iu  addition,  the  military  population  is  estimated  at 
400  to  500,  and  of  these  about  100  are  unacclimated.  There  are  no  other  unaccliniated 
persons  here. 

"Yellow  fever  has  never  been  ftnowu  to  prevail  here.  A  few  soldiers  are  sometimes 
attacked  in  July  and  August,  and  occasionally  an  unacclimated  Spaniard.  There 
have  never  been  more  than  six  deaths  per  annum  among  the  soldiers.  There  have 
been  no  yellow-fever  deaths  among  the  citizens,  and  no  residents  are  known  who 


ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH.  261 

have  suffered  with  yellow  fever  on  visiting  infected  places.  In  adjacent  hamlets  the 
disease  is  unknown,  but  occasionally  it  does  occur  among  soldiers.  Frost  does  not 
occur  here." 

Those  familiar  with  yellow-fever  literature  will  recall  that  Cobre  was  on  one  occa- 
sion of  great  interest,  in  connection  with  the  noted  official  report  of  Dr.  Buchanan.  The 
English  bark  Heola,  loaded  with  copper  ore,  sailed  from  the  harbor  of  Cuba  July  26, 
1865,  and  arrived  at  Swansea,  Wales,  September  9,  1865.  The  crew  suffered  with  yel- 
low fever  on  the  voyage.  Shortly  after  arrival  there  were  29  cases  and  16  deaths  in  the 
town,  among  apparently  only  those  inhabitants  who  had  been  on  board  of  or  had  had 
direct  communication  with  the  Heola ;  and  no  case  was,  as  it  seemed,  due  to  personal 
contagion.  A  smack  lying  for  two  days  close  to  the  Heola  was  infected,  the  disease  de- 
veloping on  board  after  its  departure  from  Swansea.  The  Hecla  was  removed  from 
the  harbor,  and  the  disease  at  once  disappeared  from  the  town. 


CHAPTER    XXXVIII. 
COLON. 

This  town,  founded  in  1818,  is  in  the  province  of  Matanzas.  It  lies  on  the  railroad, 
about  30  miles  southeast  of  Cardenas,  and  50  miles  northwest  of  Cienfuegos.  In  1868 
itspopalation  was  1,271. 

Through  the  Spanish  Commission,  the  following  statement  was  made :  "Yellow  fever 
does  not  prevail  in  Colon  in  any  form.  During  the  war  more  than  100  soldiers  in  the 
hospital  here  failed  to  present  a  single  case,  which  fact  makes  it  evident  that  yellow 
fever  is  not  indigenous  to  Colon." 

Drs.  Dnmont  and  Elcid  (vol.  8,  Anales),  reporting  the  yellow  fever  epidemic  at 
Recreo  in  1865,  state  that  an  epidemic  of  yellow  fever  had  occurred  at  Colon,  as 
asserted  by  its  resident  physicians,  but  denied  by  the  Cuban  superior  board  of  health 
as  impossible,  because  Cubans,  in  its  opinion,  were  not  liable  to  the  disease — a  view 
emphatically  and  justly  rejected  by  Drs.  D.  and  E.,  who  omit  to  state  in  what  year 
this  disputed  epidemic  at  Colon  occurred,  but  imply,  in  1865,  that  it  had  occurred  re- 
cently. 

CHAPTER    XXXIX. 
CUBA  OR  8ANTIAGO  DE  CUBA. 

Cuba,  as  this  city  is  commonly  called,  is  in  the  province  of  the  same  name ;  was 
founded  in  1514,  and  the  famous  Hernando  Cortez  was  its  first  mayor.  It  is  the  most 
southern  place  of  any  note  in  the  island,  being  on  the  20th  degree  of  latitude,  while 
Havana,  the  most  northern  point  of  note,  is  23°  9/  26"  north  latitude,  or  a  distance, 
on  a  parallel  of  longitude,  of  about  200  miles ;  however.  Havana  lies  so  far  to  the  west 
that  the  real  distance  between  these  places  is  about  600  miles. 

The  surrounding  country  is  very  mountainous,  and  this  city  is  built  upon  a  steep 
slope ;  the  public  square,  or  Campo  de  Marte,  is  140  to  160  feet  above  the  sea,  and  some 
of  the  houses  are  located  200  feet  high.  The  character  of  the  soil  is  reported  to  be 
more  volcanic  than  calcareous ;  it  suffered  by  earthquake  in  1606, 1675, 1688, 1766, 1896. 
and  in  1776  a  large  part  of  the  town  was  thereby  destroyed.  It  is  frequently  disturbed 
by  "shakes";  once  in  1870. 

Cuba  has  no  railroad  communications,  but  is  connected  by  steamship  lines  with 
other  Cuban  ports.  It  is  the  second  city  in  the  island  in  the  number  of  its  population, 
slightly  exceeding  Puerto  Principe  and  Matanzas.  However,  so  far  as  American  com- 
merce is  concerned,  it  ranks  only  ninth  among  the  15  Cuban  ports  of  entry.  Its  total 
maritime  intercourse  is  indicated  by  the  following  figures : 

Table  No.  59. 
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It  is  located  on  the  extreme  northeastern  bank  of  the  harbor  of  Santiago  de  Cuba. 
a  harbor  of  the  "first  class,"  and  one  of  the  smallest;  hence,  as  is  believed,  the  great 
liability  of  its  shipping  to  infection.  According  to  the  chart  of  the  Madrid  hydro- 
graphic  bureau,  1863,  this  harbor  is  from  its  sea  entrance  to  its  extreme  northern  limit 
5  miles  long,  the  city  being  located  4  miles  from  this  entrance  on  the  northeastern 
tide  of  the  harbor.  The  entrance  is,  for  some  little  distance,  very  narrow,  not  more 
than  220  yards  wide,  and  may  be  considered  about  2  miles  long,  with  a  width  varying 
from  one-eighth  to  five-eighths  of  a  mile.  For  the  remaining  3  miles,  the  harbor 
gradually  widens,  until  at  Its  northern  extremity  it  is  about  2  miles  wide.  However, 
the  city  is  so  situated  in  a  cove  of  the  harbor  that  the  opposite  shore  is  only  about 
one-half  mile  distant.  At  the  wharves,  from  10  to  16  feet  of  water  1b  found,  and  within 
900  to  500  yards  of  the  shore,  from  20  to  30  feet.  This,  therefore,  is  probably  the  an- 
chorage ground.  Three  or  more  so-called  rivers,  besides  other  streams,  empty  into 
this  harbor,  and  one  of  these,  the  Caney  River,  empties  directly  at  the  northern  limit 
of  the  city,  so  that  its  water  flows  from  one  inland  extremity  through  the  whole  har- 
bor into  the  sea.  The  difference  here,  as  elsewhere  in  Cuba,  between  low  and  high 
tide  is  about  2  feet. 

Three  official  reports  were  received  from  Cuba,  one  from  Mr.  John  C.  Landreau.  United 
States  consul,  and  two  others  through  the  Spanish  Commission,  one  of  them  from  Mr. 
J.  Cafifeares,  secretary  of  the  mayoralty,  ana  the  other  from  the  municipal  board  of 
health,  signed  by  its  secretary,  Dr.  A.  K.  Campifia.  From  the  last  valuable  report, 
the  following  facts  have  been  obtained,  except  where  otherwise  stated: 

Table  No.  60.— Population. 
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Table  No.  61.— Annual  deaths. 


1877 
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Civilians. 

Soldiers. 

1,408 
1,412 

1,620 
1,708 

Total. 


2,926 
8,115 


The  death  rate  for  the  civil  population  for  each  year  was  34.5. 


YELLOW  FEVER. 

This  is  one  of  the  most  noted  yellow-fever  centers  in  the  island ;  the  disease  has 
prevailed  annually  certainly  since  1851,  and  probably  very  many  years  prior  to  this. 
The  board  of  health  reported:  "  Some  assert  that  yellow  fe\er  first  appeared  here  in 
1686.  imported  from  Martinique,  but  the  most  reliable  data  state  that  the  disease  was 
not  Known  until  1745-1748."  Pefiuela,  writing  in  1854,  mentions  yellow  fever  as  one 
of  the  diseases  which  habitually  prevails.  The  military  hospital  statistics  are  for  the 
88  years  1851-1878,  and  as  will  be  seen  by  reference  to  Table  No.  46,  there  were  oases 
of  this  disease  every  year  without  exception,  the  number  ranging  from  5  to  838.  These 
statistics  again  illustrate  the  independence  of  the  disease,  during  certain  years,  of  aggre- 
gations of  men ;  for  instance,  in  1874  there  were  9,921  admissions  by  all  diseases,  yet 
only  47  cases  of  yellow  fever,  while  in  1869,  with  only  6,418  admissions,  there  were  539 
cases  of  this  disease. 

The  board  of  health  reported :  "  Yellow  fever  is  endemic  in  this  place,  varying  in 
annual  intensity  with  the  season,  and  especially  witli  the  number  of  the  unaccli- 
mated."  (Dr.  P.  Selsis,  now  of  Havana,  but  formerly  of  Cuba,  estimated  the  number 
of  unacolimated  annually  arriving  at  100,  exclusive  of  the  crews  of  vessels.)  "  One 
and  nearly  two  years  have  elapsed  without  a  single  case  except  in  the  hospitals.  Prior 
to  1868  there  were  few  unacclimated  here,  and  yellow  fever  had  little  severity,  but 
this  has  much  increased  since  1868,  on  account  of  the  large  number  of  the  unaccli- 
mated brought  here  by  the  war.  It  prevails  with  greatest  intensity  in  the  harbor,  the 
barracks,  and  the  hospitals,  spreading  in  these  places  by  infection.  It  attacks  espe- 
cially strangers,  the  natives  rarely,  and  negroes  never.  Native-born  Cubans,  who  re* 
main  permanently  in  the  city,  are  exempt  from  yellow  fever,  but  children  born  here, 
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and  early  taken  to  the  adjacent  mountains  or  to  northern  countries,  and  returning 
here  when  adnlts,  have  been  attacked  with  the  same  intensity  as  if  strangers.  Cases 
have  frequently  occurred  in  soldiers  who  have  lived  seven  to  eight  years  in  the  inland 
towns  of  the  island.  Formerly  yellow  fever  was  unknown  in  the  adjacent  rural 
towns,  and  even  in  settlements  on  the  limits  of  this  city,  but  during  the  war  the  dis- 
ease was  known  to  prevail  in  the  military  hospitals  established  in  camps  more  than 
1,000  feet  above  the  sea,  prevailing  therein  epidemically  and  by  infection.  Jn  these 
instances,  the  disease  was  undoubtedly  imported,  either  by  clothing  or  persons;  for  it 
is  well  known  that  these  hospitals  were  provided  with  their  necessary  supplies  by  the 
central  hospital  located  in  this  city,  and  that  communication  between  said  rural  hos- 
pitals and  this  city  and  harbor  was  constant.  The  rural  camps  were  occupied  by 
raw,  fresh  recruits  recently  arrived  from  Spain.  This  city  with  its  40,000  population 
is  very  badly  sewered;  all  its  refuse,  together  with  that  of  the  vessels,  is  poured  into 
the  harbor.  Our  annual  average  temperature  during  the  five  years  1874-78  was  26° 
C.  (78.8°  F.)." 

Mr.  Landreau  reported  that,  as  a  result  of  the  insanitary  conditions  of  the  city,  yel- 
low fever  might  be  considered  indigenous ;  that  cases  of  yellow  fever  have  often  been 
reported  in  Spaniards  coming  to  this  port  at  a  time  when  there  had  not  been  reported 
a  case  within  a  period  of  more  than  two  or  three  months,  and  these  have  died  though 
subjected  to  the  best  hygienic  conditions ;  that,  excluding  soldiers,  the  number  of  im- 
migrants, therefore,  of  the  unacclimated,  has  been  very  small  during  the  past  ten 
years ;  that,  while  creole  negroes  are  not  liable,  it  is  doubtful  whether  natives  are ; 
and  that  while  inland  towns  are  less  exposed  to  yellow  fever  than  sea-ports,  yet, 
"  during  the  war  all  the  towns  of  this  department  were  garrisoned  by  Spanish  troops, 
and  they  were  decimated  by  yellow  fever." 

Mr.  J.  Canizares  reported  the  monthly  deaths  by  yellow  fever  in  1877  and  1878  as 
follows : 

Table  No.  62.  • 
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1 
1 
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21 
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The  monthly  statistics  of  the  military  hospitals,  1851-1878,  prove,  as  a  general  rule, 
the  presence  of  cases  of  yellow  fever  at  Cuba  every  month  of  every  year. 

An  unpleasant  fact  respecting  Santiago  de  Cuba  deserves  record.  Two  of  the  offi- 
cial reports  from  this  place  united  in  calling  attention  to  the  refusal  of  the  ecclesias- 
tical authorities  to  furnish  the  annual  deaths  from  the  church  register,  unless  well 
paid  therefor — this,  in  spite  of  the  order  of  the  governor-general  of  Cuba  that  all  au- 
thorities in  Cuba  should  freely  aid  the  yellow-fever  commissions  in  the  discharge  of 
their  duty.  In  Cardenas  and  Cienfuegos  1  personally  encountered  difficulty  in  secur- 
ing from  the  churches  the  records  of  annual  deaths.  From  no  other  persons  in  Cuba, 
exoept  from  these  ecclesiastics,  was  any  conduct  encountered  other  than  great  cour- 
tesy, with  appreciation  of  and  hearty  willingness  to  aid  the  humane  and  scientific  ob- 
jects of  the  commission. 


CHAPTER   XL. 
GIBARA.  OR  JIBARA. 


This  modern  town  is  in  the  province  of  Cuba,  and  is  the  sea-port  of  the  important 
inland  town  Holgnin,  about  16  miles  to  the  south,  and  connected  therewith  by  a  royal 
high  road.  The  surrounding  country  is  mountainous,  but  Oibara  is  only  18  feet  above 
sea-level.  Gibara  is  a  port  of  entry,  however,  of  so  little  consequence  that  it  is  not 
visited  by  more  than  5  to  10  American  vessels  annually.  It  is  located  on  the  west 
bank  and  near  to  the  broad  entrance  of  the  harbor  of  Gibara.     Pecuela  states  that, 
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"as  a  general  rule,  the  usual  dep'.h  of  this  harbor  does  not  exceed  two  fathoms,  and, 
therefore,  only  coasting  schooners  can  enter  it. "  Hazard  states,  "  The  bay  is  very  beau- 
tiful and  capacious,  though  not  deep  enough  to  permit  vessels  to  come  up  to  the 
wharves ;  so  they  are  compelled  to  anchor  some  distance  off,  and  be  loaded  by  means 
of  lighters. "  Pezuela  also  states  that  this  town  is  healthy,  except  during  the  rainy 
season,  when  malarial  fevers  prevail.  Steamships  halt  at  Gibara  at  least  three  times 
4k  month,  connecting  this  with  other  Cuban  ports. 

POPULATION. 

The  census  of  1862  states  the  population  as  1,610,  viz :  1,082  whites  and  528  colored, 
living  in  225  houses.  In  1877,  the  population  was  4,960,  viz :  3,586  whites,  24  Asiatics, 
and  1,350  colored,  living  in  503  houses. 

DEATHS. 

Through  the  Spanish  Commission  a  report  was  received  from  Dr.  Lucas  Gallerdo, 
secretary  of  the  municipality  of  Gibara,  and  to  this  report  the  following  facts  are  due : 

The  number  of  deaths  annually  among  the  inhabitants  vary  from  150  to  200 ;  and 
this  yields  a  death-rate  of  from  32.25  to  40.32. 

YELLOW  FEVER. 

Dr.  Gallerdo  reported :  "  I  regard  yellow  fever  as  indigenous  to  this  place.  Prior  to 
my  arrival  here  in  1872,  I  have  only  vague  information  as  to  the  disease,  but  it  pre- 
vailed hero  in  the  summer  of  1872,  in  the  spring  of  1873,  and  in  1876.  Exclusive  of 
soldiers  and  sailors,  the  unacolimated  number  probably  about  200.  I  can  assure  you 
that  I  have  attended  numerous  cases  of  yellow  fever  in  residents  of  this  town,  who 
had  never  left  it.  Among  these  were  some  oases  of  children  four  years  old  and  upwards. 
Every  summer  I  have  attended  oases  of  yellow  fever  in  natives  of  the  country,  who 
had  never  left  their  places  of  residence,  and  this  especially  in  the  level  southern  part 
of  this  municipal  district,  as  in  the  villages  of  Fray  Benito,  Potrovillo,  Junicu,  and 
Bariay.  I  have  hearsay  knowledge  of  natives  of  the  interior  having  been  attacked 
with  yellow  fever  on  visiting  villages  on  the  coast." 

Pefluela,  writing  in  1854,  fails  to  enumerate  yellow  fever  among  the  prevalent  dis- 
eases at  Gibara,  and  states  positively  that  it  does  not  occur  in  the  jurisdiction  of  Hol- 
guin,  in  which  Gibara  is  located. 

The  military  hospital  statistics,  Table  No.  46,  cover  the  21  years,  1858-1878.  Dur- 
ing seven  of  these  years  there  was  not  one  case  of  yellow  fever,  and  during  six  other 
J  rears  only  from  one  to  fourteen  cases.  The  years  of  exemption  and  of  greatest  preva- 
ence  corresponded  closely  with  like  years  at  Holguin.  It  is  noteworthy  thatin  1874, 
there  were  only  6  cases  of  yellow  fever  in  2,693  patients  admitted,  while  in  1863  there 
were  14  cases  in  only  66  admissions. 


CHAPTER    XLI. 
GUANABACOA. 

The  steeples  of  this  town  are  in  sight  of  Havana;  for  this  reason,  and  because  of 
numerous  and  positive  reports  from  intelligent  sources,  that  it  was  exempt  from  yellow- 
fever,  never  having  any  cases  except  those  who  became  infected  by  visiting  Havana, 
Guanabacoa  was  personally  inspected,  and  much  time  given  to  discover  the  facts. 

This  town,  in  the  province  of  Havana,  was  founded,  says  Pezuela,  in  1555.  Hazard 
writes,  "Guanabacoa  was  originally  a  village  of  Indians.  In  1554,  all  the  wandering 
natives  were  collected  from  its  neighborhood,  and  organized  into  a  village,  which,  in 
1743,  was  thought  worthy  of  being  called  a  town." 

It  is  3  miles  due  south  of  the  north  coast,  but  only  H  miles  distant  from  the  nearest 
part  of  the  harbor  of  Havana.  It  is  4.8  kilometers,  or  3  miles,  by  rail  from  Regla, 
with  which  it  is  connected  by  railroad  trains  every  half  hour.  Ferry-boats  traverse 
the  three-fifths  of  a  mile  across  the  harbor,  from  Regla  to  Havana,  every  few  minutes. 
Many  officers,  clerks,  <fcc,  who  work  daily  in  Havana,  live  and  sleep  in  Guanabacoa, 
The  altitude  of  its  public  sguare  is  45  meters,  or  148.6  feet;  built  on  the  summit  and 
sides  of  this  commanding  hill,  the  town  varies  in  altitude  from  130  to  160  feet. 

Owing  to  its  altitude  Guanabacoa  enjoys  two  great  advantages:  it  is  well  swept  by 
the  winds,  and  its  natural  drainage  is  excellent.    The  sea-breeze  by  day  comes  from 
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the  east,  the  land  breeze  by  night  from  the  southeast,  so  that  very  rarely  indeed  do 
winds  prevail  from  the  west.  ♦.  «.,  from  the  direction  of  Havana.  Notwithstanding 
the  excellence  of  its  natural  drainage,  this  town  is  by  no  means  a  clean  one.  Its 
streets  have  neither  pavements  nor  sidewalks.  Scrana  of  dirty  paper,  old  cocoa-nnt 
hulls,  loose,  rough  stones,  disorder,  and  filth  characterize  the  streets.  The  houses  are, 
in  considerable  proportion,  small,  crowded  together,  ill  ventilated,  and,  in  appearance, 
most  uninviting.  The  privy  system  is  the  same  filthy,  nauseating,  and  most  objection- 
able one  which  characterizes  Cuba ;  they  are  emptied,  by  buckets,  into  barrels  at  the 
front  door,  and  this  but  seldom,  never  until  filled  to  the  brim.  An  old  resident  physi- 
cian farther  reported  that  sometimes  the  kitchen  and  other  household  refuse  is?  before 
removal,  accumulated  for  months  in  a  corner  of  the  kitchen.  The  same  authonty,  Dr. 
A.  W.  Reyes,  a  graduate  of  Paris,  an  editor  of  the  Gaceta  Medica  of  Havana,  an  accom- 
plished scholar,  and  a  most  valued  friend  to  the  American  Commission,  farther  reported, 
"  we  live  by  a  miracle,  and  the  climate  is  held  responsible  for  what  is  the  result  solely 
of  ignorance,  laziness,  and  the  lack  of  proper  cleanliness  and  care.  Our  stables  are  so 
located  as  to  propagate  glanders;  and  all  things  concerning  our  insanitary  conditions 
being  duly  considered,  it  is  surprising  we  get  along  as  well  as  we  do,  rather  than  that 
we  are  so  sickly."  Guanabacoa  is  noted  for  its  numerous  springs  and  wells,  and  for 
the  excellence  and  abundance  of  the  drinking  water.  Its  geology  is  peculiar,  and 
since  much  has  been  said  of  this  in  connection  with  yellow  fever  at  Guanabacoa,  Dr. 
Reyes  was  kind  enough  to  procure  the  following  notes  from  a  distinguished  geologist 
and  mineralogist,  the  Rev.  Francisco  Clerch,  ol  the  College  located  at  Guanabacoa  of 
the  Escolapian  Fathers:  "The  soil  here  differs  entirely  from  that  of  Havana  and  of  Jesus 
del  Monte,  which  is  of  limestone  or  coral.  Two  geological  formations  characterize 
Guanabacoa,  a  volcanic  and  a  sedimentary  formation,  both  tertiary,  and  likened  bv 
Humboldt  to  the  Jura  formation.  The  volcanic  formation  is  of  serpentine,  which 
begins  near  the  Marimelena  cove  of  the  harbor  of  Havana.  On  both  sides  of  the  ser- 
pentine zone,  running  in  the  same  eastern  direction,  are  zones  of  siliciousmarl,  which, 
in  many  places,  is  very  compact,  and  excellent  for  building  purposes.  The  serpentine 
formation  is  evidently  posterior  to  the  marl  and  limestone  formations.  In  the  lines 
of  direction  between  the  serpentine  and  the  two  marl  zones,  quartz  extraordinarily 
abounds  in  all  its  varieties.  The  presence  of  very  compaot  primitive  limestone  is 
also  remarkable.  The  petrosilex  also  requires  attention ;  it  is  a  feldspar-like  mass  of 
varied  colors,  containing  exceedingly  small  crystals  of  feldspartine,  which  may  be 
classified  as  genuine  porphyry.  Guanabacoa  is  situated  in  the  center  of  the  serpen- 
tine zone.  The  waters  of  its  excellent  and  abundant  springs  and  wells  contain  an 
abundance  of  magnesian  salts  with  salts  of  lime  and  iron ;  in  some  springs  the  water 
contains  an  organic  aromatic  substance,  evidently  asphaltum,  which  abounds  through- 
oat  the  serpentine  zone." 

Because  of  its  elevation,  the  temperature  of  Guanabacoa  is  lower  than  that  of 
Havana.  Dr.  Reyes  states  that  the  general  annual  range  of  the  thermometer  is  from 
C.  (71.6°  F.)  to  30°  C.  (86°  F.),  and  that  the  maximum  is  32°  C.  or  89.2°  F. 

Table  No.  63.— Population. 


Census  of— 

White. 

Colored. 

Total. 

Number  of 
houses. 

1382 

8,817 
13,890 

7,585 
8,011 

18,402 
30,501 

2,918 

1877 

Table  No.  64. — Mortality  statistics  of  Guanabacoa  for  the  six  years,  1874-79,  reported  by 

Dr.  A.  G.  Del  Valk. 


Diseases 

ToUl  deaths  for  the  yean— 

1874. 

1875. 

1878. 

1877. 

1878. 

1878. 

1 

1 

3 

1 

8 

1 

1 

27 

44 

44 

• 

7 

•    I 

TfauHiari ." 

92 

35 

41 

7 

6 

7 

38 

48 
87 
8 
8 
3 
8 

37 

48 

43 

4 

15 
10 

• 

53 
30 
11 
11 
15 

If 
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48 
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Table  No.  64. — Mortality  statistics  of  Guanabacoa,  jrc. — Continued. 


Diseases. 


Fevers: 

Bilious 

Paladeaa 

Typhoid 

Yellow 

Heart  disease 

Hepatio  disease 

Hooping  cough 

Hydrophobia 

Measles 

Meningitis 

Pemphigus 

Phthisis * 

Pneumonia 

Scarlatina 

Small-pox 

Tetanus 

Tetanus,  infant 

All  other  diseases 


Totals 


DEATHS  BT  BACKS. 


Whites 
Colored 


Total  deaths  lor  the 


1874. 


8 

47 

21 

18 

40 

80 

1 

1 

6 

48 


204 
89 


20 

6 

46 

127 


804 


18*>. 


473 
831 


7 

86 
13 

7 

30 
82 


1 
42 


177 

32 

1 

67 

0 

46 

117 


726 


481 
205 


1876. 


5 
36 
11 
12 
51 
86 


47 


206 
42 


5 

12 

61 

185 


1877. 


1878. 


780 


487 
803 


2 
24 
10 
14 
48 
28 

1 


2 
45 

2 

160 

31 

1 

56 

18 

63 

118 


762 


457 
805 


3 
18 
12 

6 
41 
32 

5 


57 


215 
87 


00 

8 

57 

101 


891 


575 
816 


1879. 


8 

24 
10 

7 

52 
88 


40 

2 

247 

51 


68 
6 

60 
172 


929 


533 
390 


Preceding  reports  yield  as  the  death-rates  for  the  annual  averages  of  the  six  years, 
1874V9 — whites,  35.5 ;  colored  49.0  ;  total  population,  39.6 — results  in  striking  con- 
trast with  the  popular  belief  that  Guanabacoa  is  not  only  free  from  yellow  fever,  but 
also  a  remarkably  healthy  place.  The  jgreat  prevalence  of  phthisis,  small  pox,  infant- 
ile tetanus,  and  probably  also  of  malarial  fever,  with  the  little  prevalence  of  measles, 
scarlatina,  and  diphtheria,  illustrate  facts  common  in  Cuba. 


YELLOW  FEVER. 


Pefiuela  enumerates  yellow  fever  among  the  prevailing  diseases  in  the  jurisdiction 
of  Guanabacoa,  and  especially  refers  to  its  prevalence  in  1853, 1654,  the  only  years  the 
statistics  of  which  are  recorded  by  him. 

The  military  hospital  statistics,  Table  No.  46,  embrace  only  the  15  years,  1852-1866, 
the  period  during  which  a  military  hospital  was  in  operation.  Of  2,481  soldiers  ad- 
mitted during  this  time,  88  were  cases  of  yellow  fever.  During  five  of  the  15  years 
there  were  no  oases,  during  six  other  years  there  were  from  1  to  9  cases  only,  and 
during  only  3  years  were  the  cases  at  all  numerous.  This  little  prevalence  may,  very 
probably,  have  been  due  to  the  garrison  having  been  composed  of  a  small  detachment 
of  acclimated  soldiers  from  Havana.  The  municipal  board  of  health,  reporting  through 
the  Spanish  Commission  in  1879,  stated  that  yellow  fever  does  prevail  but  only  to  slight 
extent,  and  added  "  we  know  of  no  towns  in  the  immediate  neighborhood  of  Guana- 
bacoa which  are  exempt  from  yellow  fever.7' 

Dr.  A.  G.  Del  Valle's  annual  statistics,  above  published,  prove  an  annual  average 
during  the  six  last  years  of  10  yellow-fever  deaths,  as  certified  by  the  physicians  of  the 
place.  How  many  more  died  of  the  same  disease,  but  undiagnosed,  and  certified  to 
be  of  some  other  disease,  is  conjectural,  but  no  one  who  has  lived  in  a  community 
prejudiced  against  a  belief  in  the  presence  of  yellow  fever  will  deem  it  at  all  improba- 
ble that  many  more  did  die  of  yellow  fever  than  shown  by  the  certificates  of  death. 
It  is  also  important  to  remember  that  even  ten  deaths  annually  imply  from  30  to  even 
100  oases ;  hence  the  annual  acclimation  of  a  considerable  number. 

These  facts  suffice  to  prove  that  cases  and  deaths  of  yellow  fever  have  long  occurred, 
and  do  still  occur  annually,  in  Guanabacoa,  but  when  it  is  considered  that  Guanaba- 
coa has  over  20,000  population,  and  that  it  is  less  than  4  miles  from  Havana,  with  which 
it  has  half-hourly  communication  by  rail,  it  must  be  conceded  that  the  comparatively 
small  number  of  cases  might  be  readily  accounted  for  by  infection  in  Havana.  It  be- 
came my  duty  to  solve  whether  such  an  inference  in  accord  with  the  common  rumor 
was  true  or  false,  whether  persons  living  in  Guanabacoa  who  had  not  visited  Havana 
or  other  infected  place,  were  or  were  not  ever  attacked  with  yellow  fever.    Fortu- 
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nately  encountering  Dr.  Reyes,  be  secured  the  intelligent  and  willing  aid  of  his  friend, 
Father  Clerch,  and  .the  followingdecisive  facts  were  contributed  by  these  gentlemen : 
Father  Clerch  reported  that  22  years  ago  cases  of  yellow  fever  were  very  rare  in 
Guanabacoa,  and  occurred  only  in  August  and  September,  but  that  with  increase  of 
population,  increase  of  intercourse  with  Havana,  and  especially  since  connection  there- 
with  by  rail  in  1858,  the  number  of  cases  have  increased,  ana  that  these  are  now  ob- 
served both  prior  and  subsequent  to  said  months.  Cases  occur  in  persons  who,  though 
in  constant  contact  with  acclimated  persons  daily  visiting  Havana,  have  none  the  less 
themselves  not  visited  Havana*  In  proof  of  this  the  following  facts  were  cited  in 
respect  to  the  70  priests  and  brothers  of  the  Escol apian  College,  who  have  dwelt  therein 
from  December,  1857,  when  the  college  was  founded  to  September.  1879.  During  these 
27  years  this  population  of  70  had  eight  indisputable  cases  of  yellow  fever,  ana  three 
other  cases  which  were  questioned.  Four  of  the  eight  indisputable  eases  died,  and  so 
did  all  those  of  the  questioned  cases.  Thus  out  of  eleven  probable  cases  seven  died. 
Such  a  rate  of  mortality  points  clearly  to  a  much  larger  number  of  cases,  who,  no 
doubt,  did  suffer  with  mild  but  acclimating  attacks.  This  supposition  is  strengthened 
by  the  following  details  as  to  the  eleven  cases : 

In  1858,  there  were  four  well-marked  cases  of  yellow  fever,  all  recovering,  in  persons 
who  had  taken  the  best  hygienic  precautions,  and  had  abstained  from  visiting  Havana 
since  March.    Among  these  four  was  Father  Clerch  himself. 

From  1858  to  1865  there  were  no  well-defined  cases  of  yellow  fever,  but  cases  of  fever 
did  occur  in  which  the  symptoms  disappeared  on  the  fourth  day,  the  patients  taking 
nourishment  on  the  fifth. 

On  August  27,  1865,  Father  Jose*  Plans  died  of  yellow  fever.  While  suffering  with 
intermittent  fever  he  was  suddenly  seized  with  well-marked  symptoms  of  yellow  fever. 
He  had  lived  three  years  in  the  college,  had  hardly  ever  left  it,  and  it  is  not  remem- 
bered that  he  had  ever  visited  Havana. 

On  September  5,  1865,  Father  M.  Guineno  died,  of  what  is  believed  to  have  been 
yellow  fever.  He  had  resided  in  the  college  since  November,  1858,  hardly  ever  left  it, 
and  it  is  believed  that  he  had  not  gone  to  Havana. 

On  September  10,  1867,  Father  J.  M.  Hernandez  died  of  yellow  fever.  He  had  lived 
two  years  in  the  convent  and  had  abstained  from  going  to  Havana. 

On  July  28, 1873,  Father  J.  Salas  died  of  yellow  fever.  He  had  visited  Havana  and 
preached  at  Jesus  del  Monte  five  days  before  his  death. 

On  September  28,  1873,  Brother  M.  Garcia  died  of  what  is  believed  to  have  been 
yellow  fever.    He  had  not  visited  Havana  for  two  years. 

On  November  29, 1875,  Father  J.  Samoga  died  with  all  the  symptoms  of  yellow  fever. 
During  his  two  years  of  residence  in  the  college  he  had  traversed  Havana  only  once 
en  route  on  a  visit  to  the  country. 

On  May  2, 1878,  Father  J.  Ponce  died,  on  the  fifth  day  of  a  so-called  "malignant 
fever,"  which  Father  Clerch  firmly  believes  was  yellow  fever. 

Snch  are  the  significant  details  selected  from  the  histories  of  these  eleven  cases  in  a 
population  of  only  70  unacclimated  persons,  and  it  is  very  notable  that  of  the  seven 
total  reported  cases  which  occurred  since  1865,  every  one  of  them  died.    This  is  so 
highly  improbable,  that  it  would  be  easier  to  credit  that  all  of  the  70  persons  had 
been  attacked  and  only  seven  died,  than  to  credit  that  seven  died  out  of  only  seven 
cases.    The  probability  that  there  were  many  more  than  seven  cases  is  increased  by 
three  considerations :  First,  by  the  fact  reported  by  Dr.  Reyes  as  to  Guanabacoa,  and 
repeatedly  noted  by  me  in  Cuba,  that  many  physicians  refuse  to  diagnose  a  case  of  yel- 
low fever,  unless,  in  addition  to  other  well-marked  symptoms,  there  be  albuminaria ; 
this  is  as  unjustifiable  as  it  would  be  to  refuse  to  diagnose  variola  unless  the  pustules 
become  confluent.    Second,  because  of  the  excellent  sanitary  condition  of  the  convent 
and  of  its  inmates,  the  chances  for  recovery  were  excellent.    In  respect  to  the  favorable 
sanitary  conditions,  the  following  facts  are  reported :  The  location  of  the  college  is  ex- 
cellent ;  well-water  of  superior  quality  kept  in  large  admirable  cisterns  is  alone  used ; 
extreme  cleanliness  of  linen  and  of  everything  is  observed,  so  that  no  stagnant  water, 
or  decomposing  matter  of  any  nature  are  ever  to  be  found ;  every  two  years  at  least  visits 
are  paid  in  August  to  the  country;  exposure  to  night  and  to  damp  air  is  avoided; 
visits  to  Havana,  from  March  to  October,  are  abstained  from  by  the  unacclimated; 
and  the  greatest  care  is  used  as  to  diet,  which  is  always  of  fresh,  wholesome  food, 
while  all  stimulants  are  used  in  great  moderation.    Third,  because  Father  Clerch  re- 
ported "  There  have  been  some  cases  of  yellow  fever  which  were  not  well  defined,"  and 
'  There  have  been  some  cases  of  bilious  fever  cured  after  three  to  four  days  of  sickness." 
Whatever  conclusion  may  be  reached  as  to  the  probable  number  of  cases,  no  doubt 
can  be  left  that  yellow  fever  has  been  repeatedly  contracted  in  Guanabacoa  itself,  and 
that  the  facts,  proved  in  respect  to  only  seventy  highly  educated  unacclimated  men, 
plteed  under  unusually  good  hygienic  conditions,  must  be  illustrative  of  what  the  facts, 
probably  even  more  unfavorable,  really  are  in  respect  to  all  of  the  unacclimated  resi- 
dents ox  Guanabacoa.    The  ignorant  and  the  interested  may  succeed  in  denying  and 
concealing  the  truth,  but  honest  seekers  for  this  will  find  it  in  the  preceding  facts. 
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Excluding  the  eleven  cases  occurring  among  the  70  priests  and  brothers,  two  other 
cases  of  yellow  fever  occurred  in  the  college  of  interest.  One  case  was  of  a  priest,  who, 
after  six  years1  residence  at  Puerto  Principe,  was  attacked  in  1863,  when  on  a  visit  to 
Guanabacoa ;  a  second  and  fatal  case  occurred  in  a  native  of  the  province  of  Pinar  del 
Rio,  whose  disease  was  not  admitted  by  his  attendants  to  be  yellow  fever  until  bis 
death,  because  he  was  a  Cuban. 

It  deserves  special  notice  that  Father  Clerch  also  reported,  in  respect  to  the  70  priests 
and  brothers  of  the  college,  that  some  of  them  have  livedo  in  the  college  eight  success- 
ive years  without  experiencing  any  symptoms  of  yellow  fever ;  that  tyro  have  re- 
mained eighteen  years  and  have  had  only  a  slight  fever,  and  that  one  resided  here 
eighteen  consecutive  years,  and  another  twenty-one,  without  any  sickness. 

In  conclusion,  it  will  be  observed  in  the  mortality  statistics  that  in  1879  there  were 
only  seven  reported  deaths  by  yellow  fever  in  Guanabacoa.  The  following  facts  serve 
to  explain  this  small  mortality  in  a  population  of  20,000.  Drs.  Reyes  and  Del  Valle, 
both  residents  of  Guanabacoa,  striving  to  estimate  approximative  el  y  the  number  of  the 
unacclimated  population,  concluded  that  "  the  number  of  the  unacclimated  residing, 
since  the  last  two  years,  at  Guanabacoa  is  about  200."  Drs.  Reyes  farther  reported,  as 
to  1879,  that  he  alone  had  heard  of  twelve  cases,  four  of  whom  had  not  been  out  of 
Guanabacoa  for  at  least  three  months ;  and  of  these  cases  he  reported  the  facts  in  detail. 
He  estimated  the  total  number  of  cases  in  Guanabacoa  at  not  lesstfran  25  to  30  annually, 
and  he  concluded,  in  opposition  to  public  rumor,  that,  "asa  matter  of  fact,  yellow 
fever  does  prevail  severely  at  Guanabacoa,  so  that  the  special  nature  of  the  soil,  and 
the  superior  quality  of  the  waters  are  of  secondary  consequence  in  the  causation  of 
yellow  fever." 

Public  rumor,  indorsed  by  highly  intelligent  citizens  and  by  some  physicians,  as- 
sign to  Marianao  the  same  exemption  from  yellow  fever  claimed  for  Guanabacoa ;  but 
reference  to  the  special  report  for  Marianao,  Chapter  LI,  will  show  the  existence  of  a 
like  series  of  facts.  These  should  serve  as  a  serious  lesson  to  two  classes  of  yellow- 
fever  partisans ;  first,  to  those  who  cite  such  instances  as  Guanabacoa  and  Marianao 
in  proof  that  yellow  fever  cannot  bo  imported ;  second,  to  those  who  give  ready  cre- 
dence to  the  assertions  of  residents  in  yellow-fever  localities  that  these  are  always,  or 
at  some  specified  time,  absolutely  free  from  the  disease.  Nothing  less  than  a  mo&t 
careful  inspection  by  a  disinterested  and  experienced  medical  inspector  deserves  any 
confidence. 


CHAPTER    XLII. 
GUANAJAY. 

This  inland  town  is  in  the  province  of  Pinar  del  Rio,  about  7  miles  south  of  Mariel, 
on  the  north  coast,  and  some  25  miles  southwest  of  Havana,  with  which  it  is  con- 
nected by  railroad.  Pezeula  stated  in  1863  that  notwithstanding  the  humidity  of  its 
soil,  its  physical  advantages  are  such  that  it  is  one  of  the  best  points  in  the  island  for 
the  acclimation  and  convalescence  of  Spanish  soldiers ;  while  in  1879.  Surgeon  Pardinas, 
Medical  Director  Military  Hospitals  in  Havana,  assured  me  that  all  of  many  hospitals 
established  to  acclimatise  troops  had  been  abandoned  for  this  purpose,  because  of 
manifest  failures. 

In  1862  the  population  was  3,966,  and  was  reported  to  be  in  1877,  5,505. 

No  special  information  was  procured  as  to  tnis  place,  except  such  as  is  elsewhere 
reported  in  the  statistical  tables  of  Pezuela  and  of  the  military  hospitals,  Tables  Not. 
46  and  47. 

Pezuela's  table  indicates  a  considerable  prevalence  of  yellow  fever,  1855->59,  in  both 
the  civil  and  the  military  hospitals. 

The  military  hospital  statistics  cover  the  eighteen  years,  1852-1869.  Daring  five  of 
these  years  there  were  no  cases  of  yellow  fever;  during  seven  other  years  there  wen 
•only  from  one  to  nineteen  cases;  and  during  no  year  was  the  disease  apparently  very  se- 
vere. During  the  two  years,  1864,  1865,  there  were  2,105  admissions,  and  only  6  eases 
of  yellow  fever ;  while  in  1867, 1868,  there  were  94  oases  in  only  1,215  admissions.  The 
maximum  number  of  cases  in  any  one  year  was  75,  in  1857 ;  of  these,  55  occurred  hi 
November.    In  some  years  cases  also  occurred  in  December  and  January. 


CHAPTER  XLIII. 

GUANTANAMO,  OR  SANTA  CATALINA  DE  GUANTANAMO, 

This  town,  founded,  save  Pezuela,  in  1843,  is  in  the  province  of  Cuba,  and  about  0 
miles  northeast  of  the  oity  of  Cuba.    Although  designated  a  port  of  entry,  it  it,  it 
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fact,  about  7  miles  from  the  sea ;  that  is,  north  of  the  harbor  or  bay  of  Guantanamo. 
Tt  j  real  sea-port  is  the  village  of  Caimanera,  located  on  the  west  bank  of  the  bay  of 
Guantanamo,  and  connected  with  the  town  of  Guantanamo  by  a  railroad,  which  runs 
17  kilometers  or  1(4  miles  to  the  north.  Guantanamo  is  situated  on  a  plain  115  feet 
above  the  sea,  and  on  the  west  bank  of  the  Guaso  River.  It  is  encircled  by  small 
streams,  which  throughout  the  year  form  stagnant  pools,  and  cause  the  prevalence  of 
malarial  fevers.  To  tn%  west  are  hills,  and  at  from  10  to  15  miles  distant  there  are 
high  mountains  in  every  direction,  except  to  the  south,  the  land  being  for  the  most 
part  low  towards  Caimanera. 

The  harbor  is  reported  to  be  a  very  beautiful  sheet  of  water,  encircled  for  the  most 
part  by  hills,  but  having  portions  of  the  shore  low  and  marshy.  From  the  south  a 
somewhat  narrow  entrance,  some  6  miles  Ions,  leads  into  the  harbor,  which  is  irregu- 
lar in  shape,  but  about  7  miles  in  diameter.  Pezuela  reports  that  the  harbor  is  very 
deep,  "  permitting  even  the  largest  vessels  to  enter  safely  within  close  proximity  to 
the  shore." 

Guantanamo,  as  a  port  of  entry  for  the  United  States,  ranks  only  eleventh  in  im- 
portance among  the  14  Cuban  ports,  and  is  visited  annually  by  about  30  American 
vessels,  presumably  in  the  coffee  trade,  since  the  jurisdiction  of  Guantanamo  is  now 
the  chiel  coffee-raising  section  of  Cuba.  Reports  from  this  place  were  received,  one 
from  Mr.  W.  F.  Alison,  United  States  consular  agent,  and  two  through  the  Spanish 
commission,  one  of  these  from  the  board  of  health,  and  one  from  Dr.  Joaquin  Boote. 
From  these  reports  some  of  the  preceding  and  following  facts  have  been  obtained. 

Table  No.  65.— Population. 


Yean. 

White. 

C^d. 

Total. 

1882 

529 
3,571 

1,200 
4,815 

1,786 

1877 

8,386 

Table  No.  66. — Deaths  of  citizens. 

Years. 

White. 

184 
190 

Colored. 
341 
70.2 

Total. 

1877 

525 

1878 

531 

Aimnal  *V4Tftg«  dflath-rftte*  f">r  *■!">  two  your*  r 

53.2 

63. 

In  addition  to  the  above  deaths  among  citizens,  276  soldiers  died  in  1877,  and  280  in 

YELLOW   FEVER. 

Surgeon  Romay,  writing  in  1797,  said,  "  Vernon's  English  squadron  arrived,  infected 
with  yellow  fever,  in  the  bay  of  Guantanamo  in  1741" ;  but  since  there  was  not  then 
any  town  of  Guantanamo,  or  apparently  other  town  on  this  bay,  the  above  record 
concerns  the  English  fleet,  and  does  not  indicate  any  infection  on  land. 

The  military  hospital  statistics,  Table  No.  46,  go  back  to  1851 ,  and  embrace  25 
years,  via,  1801-62  and  1866-78.  During  7  of  these  25  years  thero  were  no  cases  of 
yellow  fever;  during  9  other  yean*  there  were  only  from  one  to  ten  cases,  and  only  in 
1872, 1877,  1878  were  the  cases  at  all  numerous.  In  1867,  with  only  329  admissions, 
there  were  47  cases  of  yellow  fever,  while  in  1875  thero  was  only  one  case,  although 
3,132  sick  soldiers  were  admitted  in  hospital. 

Pezuela's  statistics  indicate  that  in  1855-'59  there  were  annually  admitted  into  the 
civil  hospital  an  average  of  47  eases  of  yellow  fever. 

The  board  of  health  reported  the  following  annual  deaths  by  yellow  fever : 

Table  No.  67. 


Citizens. 

Sailors. 
1 

Soldiers. 

1B74 

$ 

1 
0 
1 

12 
8 

2 

lg7S „ 

0 

I 

2 

1 

1B70 

11 

MT7 

110 

HI8 

158 
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During  the  8  months,  January  to  August,  1879,  twenty-one  soldiers  died  of  yellow 
fever. 

The  board  of  health  reported  "On  an  average,  there  are  not  more  than  6  to  8  un- 
acclimated civilians  in  this  place  annually ;  the  number  of  unacclimated  soldiers  varies 
greatly ;  at  present  there  a*e  46  of  these.  Cases  of  yellow  fever  occur  every  year,  and 
at  all  seasons,  but  chiefly  from  May  to  October.  It  prevailed  with  special  severity 
in  1877,  1878,  owing  to  the  increased  number  of  the  unacclimated.  Yellow  fever  is 
believed  to  be  indigenous  not  only  to  Guantanamo,  but  also  to  the  country  some  5 
miles  around  it :  for  soldiers  detached  on  duty  in  the  adjacent  country  have  been  at- 
tacked with  yellow  fever.  Natives  from  the  mountains  are  attacked  with  yellow  fever 
on  visiting  Guantanamo ;  two  such  cases  occurred  in  1878.  Europeans,  who  lived 
for  severalyears  on  coffee  estates  in  these  mountains,  have  also  been  attacked  on  visi- 
ting this  place.  The  village  of  Tiguabos,  located  nigh  in  the  mountains,  15  miles 
northwest  of  Guantanamo,  is  free  from  yellow  fever,  and  this  is  believed  to  be  due, 
not  to  absence  of  the  unacclimated,  but  to  the  absence  of  the  poison  of  yellow  fever. 
Frost  has  never  occurred'.'  It  probably  did  occur  iu  December,  1856,  as  it  occurred 
elsewhere  in  tbe  Island. 

Mr.  Alison  reported:  "The  mountainous  part  of  the  country  north  of  this  town  is 
entirely  free  from  yellow  fever,  owing  to  its  cold  climate.  Guantanamo  is  in  the 
healthiest  part  of  Cuba,  owing  to  itselevatiou ;  but  shipmasters  from  abroad  find  that 
their  crews  generally  suffer  here  with  sickness  from  May  to  September.  Yellow  fever 
is  generally  brought  here  by  the  shipping  from  the  city  of  Cuba." 


* 


chapter  xliv. 
gUines. 


This  town,  founded  in  1735,  is  in  the  provinces  of  Havana,  located  on  the  river  May  a- 
beque,  31  miles  by  wagon-road,  and  71.6  kilometers,  or  44  miles  by  railroad  south- 
east of  Havana. 

The  population  in  1862  was  10,619,  viz,  6,820  whites  and  3,799  colored,  living  in 
1,150  houses.  A  report  from  a  resident  states  that  in  1877  the  population  was  from 
15,000  to  17,000;  however,  a  published  report  cites  the  figures  as  14,635. 

Through  the  Spanish  commission  a  report  was  received  from  the  local  board  of 
health,  which  states  that  the  annual  deaths  of  citizens  are  from  300  to  340 ;  but  that 
during  the  last  six  months,  March  to  August,  1879,  there  have  been  300  deaths,  there 
having  been  an  epidemic  of  small-pox. 

YELLOW  FKVKR. 

Pezuela's  statistics  for  the  five  years  1855-1859,  Table  No.  47,  give  an  annual  average 
of  43  oases  admitted  into  the  oivil  hospital.  The  military  hospital  statistics,  Table  No. 
46,  embrace  the  14  years,  1855-1868.  During  6  of  these  14  years  there  were  no  oases 
of  yellow  fever;  only  in  1855  and  1858  were  tne  cases  at  all  numerous. 

The  board  of  health  reported:  "Yellow  fever  was  unknown  here  until  1834,  when 
the  railroad  was  built,  thus  facilitating  commerce  with  both  Havana  and  Matanzas. 
[This  date  is  probably  erroneous,  as  a  published  report  states  that  the  railroad  from 
Havana  to  Gfiines  was  opened  to  travel  in  1843,  and  from  GUines  to  Matanzas  in  1861.] 
Yellow  fever  is  not  indigenous  to  Giiines,  but  imported.  Whenever  troops  have  been 
sent  here  yellow  fever  has  prevailed,  especially  June  to  September,  when  the  air  it 
loaded  with  vapor,  and  the  thermometer  is  above  22°  C,  or  71.6°  F.  Yellow  fever  does 
not  habitually  prevail  here:  in  some  years  there  is  not  a  case.  No  case  is  known  of  a 
native  having  been  infected  on  visiting  an  infected  place.  The  deaths  of  civilians  by 
yellow  fever  are  3  to  5  annually;  the  number  of  the  unacclimated  population  is  very 
small,  and  these  are  Spaniards.  There  have  been  in  1879,  to  September  6, 10  cases 
and  5  deaths  of  citizens.  Soldiers  who  sicken  here  are  now  taken  to  Havana;  there' 
fore  none  die  here.  Negroes,  though  much  exposed,  never  die  here  of  yellow  fever. 
Guara,  a  neighboring  village,  has  very  little  yellow  fever ;  however,  it  has  infrequent 
communication  with  Havana,  and  few  unacclimated  residents.  Frost  has  never  oc- 
curred but  once."   This  was  probably,  as  elsewhere  in  Cuba,  December  24  and  25, 1866. 


CHAPTER   XLV. 
HAVANA. 


The  official  title,  "  Havana  Yellow  Fever  Commission/'  and  the  official  instruotioni 
to  it,  anffioiently  indicate  that  the  chief  duty  expected  was  a  thorough  inveetdgatiflo 
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of  this  city.  Hence  the  record  of  the  facts  concerning  it  have  constituted  the  earlier 
and  chief  portion  of  this  report.  It  is  therefore  unnecessary  in  this  place,  the  mere 
alphabetical  position  of  Havana,  to  record  more  than  references  to  the  facts  already 
reported.  These  will  be  found  in  the  following  thirteen  chapters,  viz,  Chapters  I-V, 
XV.  XVI-XIX,  XXn-XXIV,  and  in  the  following  thirty -four  of  the  total  ninety-six 
tables  of  this  report,  viz,  Tables  Nos.  1,  3,  4,  7-11,  18-40,  45-7. 


'JIlAPVr.  2t    A  -  .  i 

HOLGUIN. 

This  inland  town,  founded  about  1720,  is  in  the  province  of  Cuba,  and  about  16  miles 
south  of  Gibara,  its  sea-port.  Pezuela  states  that  it  is  "  situated  upon  a  plain  of  con- 
siderable elevation,  and  is  possesssed  of  the  best  physical  conditions."  In  1862  the 
population  was  4,954.  It  is  a  point  of  great  military  importance,  and  was  occupied  by 
a  numerous  garrison,  1366-1878. 

Penuela  states  that  the  tradition  of  Holguin  records  no  epidemics  of  any  kind  until 
1851,  when  yellow  fever  and  cholera  were  both  imported  by  troops,  and  ravaged  not 
only  the  troops,  but  also  the  natives  of  every  sex,  age,  and  condition. 

The  military  hospital  statistics,  Table  No.  46,  embrace  the  28  years,  1851-1878. 
During  nine  of  these  years  there  were  no  cases  of  yellow  fever;  during  seven  other 
years  the  number  of  cases  never  exceeded  31,  and  the  years  of  special  prevalence  were 
1861, 1857, 1859, 1870-77.  It  is  noteworthy  that  Holguin  did  occasionally  escape  when 
Gibara,  its  sea-port,  did  not ;  but  whenever  Gibara  escaped,  so  also  did  Holguin. 


CHAPTER  XLVII. 

ISLE  OF  PINES. 

This  island  appertains  to  the  province  of  Havana.  It  is  about  90  miles  from  the 
city,  and  54  from  Batabano,  whence  a  steamer  runs  once  or  twice  a  week.  It  contain! 
about  540  square  miles,  a  mountain  range  with  a  peak  1.650  feet  high,  and  "the  most 
wonderful  mineral  springs  in  the  worm,"  as  is  alleged.  It  has  two  villages  on  the 
north  coast,  which  contained  in  1862  a  population  of  1,293  out  of  a  total  population 
on  the  island  of  2,062.  The  population  of  the  island  in  1877  is  reported  to  nave  been 
1,693. 

Penuela  reported  in  1854  that  "cases  of  yellow  fever,  of  small-pox,  and  of  cholera 
have  not  been  seen  at  the  Isle  of  Pines." 

The  military  hospital  statistics,  Table  No.  46,  embrace  the  28  years,  1851-1878,  and 
show  a  remarkable  freedom  from  yellow  fever.  There  were  no  cases  until  1855,  and 
then  only  two  oases;  only  in  1856,  1859,  and  1864  were  the  cases  at  all  numerous; 
and  during  the  recent  13  years,  1866-1878,  there  had  not  been  one  case.  The  records 
of  the  military  hospitals  of  Cuba  show  no  exemption  comparable  to  this  at  any  other 
place  except  at  Bahia  Honda. 

Having  applied  to  Dr.  Pardifias,  medical  director  of  military  hospitals  in  Havana, 
for  an  explanation  of  this  unusual  exemption,  he  replied,  "  Formerly  the  Isle  of  Pines 
was  considered  a  place  of  acclimation  for  Europeans,  but  as  many  of  these  who  went 
there  for  this  purpose  were  attacked,  this  belief  fell  to  the  ground.  Owing  to  the 
sparse  population,  the  commerce  is  very  small,  and  the  communication  with  Cuba  in- 
frequent. The  population  is,  for  the  most  part,  composed  of  natives.  The  soldiers  are 
scattered  through  the  Country  on  detached  service,  and  the  garrison  of  about  100  men 
is  taken  from  the  '  white  militia  battalion  of  Havana,'  which  is  composed  of  Cu- 
bans. There  ore  18  to  20  civil  guards,  who  are  Spaniards,  long  resident  in  Cuba,  and 
therefore  probably  acclimated." 

The  above  explanation,  while  valuable,  is  not  entirely  satisfactory,  for  the  military 
hospital  statistics  report  that  for  the  four  years.  1875-'78,  there  were  from  542  to  837 
annual  admissions — numbers  too  large  to  reconcile  with  a  military  population  of  only 
100  soldiers,  and  20  civil  guardsmeu ;  numbers  so  large  as  to  justify  the  suspicion  that 
there  most  probably  were  some  unaoclimated  soldiers  among  them. 
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CHAPTER   XLVIII. 

JARUCO. 

This  town,  founded  about  1770,  is  in  the  province  of  Havana.  It  is  about  8  miles 
south  of  the  north  coast,  and  on  the  railroad  from  Havana  to  Matanzas,  38.5  kilo- 
meters, or  24  miles,  east  of  Regla,  and  48.5  kilometers,  or  30  miles,  west  of  Matanzas. 
The  population  in  1862  was  1,599. 

The  military  hospital  statistics,  Table  No.  46,  embrace  only  the  five  years,  1851-53 
and  1860-'61.  During  these  live  years  there  were  only  350  admissions  by  all  diseases, 
and  of  these  only  two  cases  of  yellow  fever. 

Pozuela's  statistics  for  the  live  years,  1855-'59,  Table  No.  47,  show  no  cases  of  yellow 
fever  in  the  civil  hospital,  but  an  average  of  8  cases  annually  among  the  soldiers. 

By  reference  to  San  JosiS  de  las  Lajas,  Chapter  LXVII,  it  will  be  seen  that  Dr.  Este- 
ban  de  Navea  practiced  at  Jaruco  fifteen  years,  and  testified  that  native  Cuban  adults 
and  children  suffer  at  Jaruco,  as  at  San  Jose,  with  a  so-called  "  bilious  remittent 
fever,"  which  he  regards  as  essentially  yellow  fever. 


CHAPTER   XLIX. 

JIGUANI,  OR  GIGUANI. 

This  town,  founded  in  1737,  is  in  the  province  of  Cuba.  It  is  about  40  miles  from 
the  sea-coast.  Its  sea-port  is  Manzani  Ho,  from  which  a  high-road  runs  via  Bayamo  and 
Jiguani  to  the  city  of  Cuba.  In  1862  the  population  was  1,347 ;  whites,  735;  colored, 
612;  number  of  houses,  186. 

Pezuela's  statistics  for  the  five  years  1855-,59,  Tabic  No.  47,  show  no  cases  of  yellow 
fever  in  either  the  civil  or  military  hospital.  The  military  hospital  statistics,  Table 
No.  46,  embrace  only  the  eight  years  of  the  insurrection,  ltJ71-'78.  There  were  cases 
of  yellow  fever  every  year  except  1876,  but  these  were  in  no  years  at  all  numerous, 
except  during  the  ihiee  years  1871— '73:  and  it  will  he  seen  that  dining  these  years,  in 
fact  during  the  il\e  years  l8l>9-'73,  the  disease  prevailed  among  the  soldiers  at  Mau- 
zanillo  and  Bayamo.  At  all  three  of  these  places,  in  most  immediate  communication 
with  each  other,  there,  were  very  lew  cases  during  the  live  years  1874-78,  notwith- 
standing the  f.iet  that  i  here,  were  nur.iy  soldiers  at  these  places,  as  proved  by  the  large 
number  of  aumi;Mons  to  (he  hospitals.  However,  at  the  <  ity  of  Cuba,  at  the  other 
distant  extremity  of  the  high-road,  yellow  lever  was  severe  in  ltf/6-,77-,78.  Jignani 
is  much  more  closely  connected  with  Bayamo  and  Manzanillo  than  with  Cuba. 


CHAPTER   L. 

MANZANILLO. 

This  town,  founded  in  1784,  is  in  the  province  of  Cuba,  and  is  the  sea-port  of  Bayamo 
and  Jiguani.  It  is  said  to  be  an  unhealthy  place,  and  very  uninviting  in  appearance. 
As  a  port  of  entry  for  American  vessels  it  is  of  little  consequence,  ranking  about 
twelfth  among  the  fourteen  Cuban  ports  of  entry.  It  has  no  inclosed  harbor,  but  a 
roadstead,  protected  by  islands.  The  Cuban  charts  indicate  that  the  water  is  so  shal- 
low that  a  depth  of  30  feet  is  marked  3  miles  distant  from  the  shore. 

Through  the  Spanish  commission  a  report  was  received  from  the  board  of  health, 
which  furnished  most  of  the  following  statements: 

Manzanillo  is  situated  on  the  southern  shore  of  Cuba,  the  sea  lying  directly  west  of 
it.  About  1,200  motel's,  or  three-fourths  of  a  mile  north,  the  river  Yara  flows  into  the 
sea.  This  formerly  supplied  all  the  drinking  water,  but  now  there  are  many  cisterns. 
Between  the  Yara  and  the  town  lie  extensive  mangrove  swamps,  bathed  partly  by 
fresh  and  partly  by  salt  water,  and  there  are  many  stagnant,  pools  during  the  rainy 
season.  To  the  east  hills  rise,  having  an  average  altitude  of  20  meters,  about  65  feet. 
The  land  towards  the  south  is  level.  The  town  is  on  ilat  ground,  the  center  having 
an  elevation  of  3.5  meters,  or  11^  feet.  The  surface  soil  is  of  yellow  clay,  very  adhe- 
sive when  wet,  and  very  dusty  when  dry.  Porous,  stratified  limestone  abounds. 
Manzanillo  covers  65  hectares,  or  160£  acres.  The  streets  are  12  meters,  or  39$  feet, 
wide,  straight,  and  at  right  angles,  forming  blocks  of  four  lots,  each  measuring  20  by 
25  meters,  or  65  by  82  feet. 
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Table  No.  68.— Population. 
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PeOael*,  writing  in  1855,  reported  "  yellow  fever  also  attacks,  in  July,  August,  and 
September,  recently-arrived  Europeans;  but  during  the  past  year  some  of  the  natives 
have  suffered,  particularly  the  children,  almost  all  of  whom  have  died,  because  it  was 
not  believed  that  such  children  were  liable  to  the  disease;  hence  the  first  and  second 

¥Brioda  were  permitted  to  pass  without  securing  medical  aid."    Pezuela's  statistics, 
able  No.  47,  report  a  considerable  number  of  cases  of  yellow  fever  admitted  into  both 
the  civil  and  military  hospitals  during  the  five  vears  1855--'59. 

The  military  hospital  statistics.  Table  No.  46,  cover  the  28  years  I&Bl-Tr?,  and  report 
no  oases  until  1855,  and  then  only  one  case.  During  f)  of  the  28  years  no  cases  are  re- 
ported;  during  12  other  years  the  number  of  cases  ranged  from  1  to  36,  and  appar- 
ently there  was  little  prevalence  of  the  disease,  exoept  during  the  five  years  1B69-7H. 
The  board  of  health  reported  that  yellow  fever  is  indigenous  and  endemic  in  Mati- 
zauillo  ]  that  residents  who  have  not  visited  other  infected  places  are  attacked  here ; 
that  there  are  no  towns  very  near,  only  little  groups  of  dwellings ;  that  yellow  fever 
specially  prevailed  in  1969  and  1BT2  among  the  soldiers;  that  it  began  in  October, 
l(ff  1,  and  continued  with  great  and  exceptional  severity  in  November  and  December, 
1871,  in  January  and  February,  1872,  ana  continuously  every  month  during  1B72-73 ; 
and  that  it  usually  prevails  from  June  to  October  inclusive ;  but  its  prevalence  during 
the  winter  of  IB71-72  was  due  to  the  arrival  of  nnacclimated  troops.  The  board  of 
health  further  furnished  the  following  statistics  of  the  deaths  by  yellow  fever  daring 
the  10  years  l869-'78;  and  it  is  worthy  of  notice  that  the  deaths  of  soldiers,  reported  by 
tbe  board  of  health,  do  not  fully  cononr  with  the  same  data  reported  in  the  military 
hospital  statistics,  Table  No.  46.   Such  discrepancies  are  characteristic  of  Cuban  statts- 
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Whether  the  sailors  here  and  elsewhere  reported  belonged  to  the  Spanish  navy  or 
to  mercantile  vessels,  or  to  both,  is  not  stated. 


CHAPTER    LI. 
MARIANAO  OR  QUEMADOS. 

This  town,  which  was  certainly  in  existence  in  1762,  when  captured  by  the  English, 
is  in  the  province  of  Havana.  It  is  6  miles  southwest  of  the  city  of  Havana,  with 
whioh  it  has  been  connected  by  an  excellent  railroad  since  1863. 

Marianao  inoludes  the  settlements  of  Marianao  (proper) ;  of  Quemados,  on  the  same 
ridge,  and  a  half-mile  nearer  to  Havana;  of  the  Playa  or  beach,  a  very  small  sea-bath- 
ing resort ;  and.  in  addition,  of  the  country  houses  adjacent  to  these  settlements.  Its 
chief  interest,  like  that  of  Guanabacoa,  depends  on  the  facts  that  it  is  very  near 
Havana;  has  therewith  constant  and  frequent  communication  by  rail  (every  hour) ;  is  a 
popular  summer  resort,  and  enjoys  great  reputation  for  general  healthrulness,  and 
specially  for  its  exemption  from  yellow  fever.  There  is  no  difficulty  in  finding  intelli- 
gent Cuban  residents,  even  physicians,  who  will  give  assurance  that  no  one  ever 
has  yellow  fever  in  Marianao,  unless  the  disease  be  contracted  elsewhere.  For  this 
reason  my  official  instructions  rendered  it  a  duty  to  specially  inspect  this  place. 

The  chief  portion  of  the  population  is  concentrated  at  the  settlements  or  towns  of 
Marianao  ana  of  Quemados,  and  the  following  facts  as  to  Marianao  include  both  places : 
Marianao  is  located  on  a  ridge,  whioh  runs  northeast  to  Havana,  and  is  elevated  140 
to  160  feet  above  the  sea,  which,  across  a  beautiful  green  slope  some  2  miles  in  width, 
it  overlooks.  It  is  the  cleanest,  most  attractive,  and  beautiful  town  in  Cuba.  The 
natural  drainage  is  unusually  excellent.  The  foundation  rocks  are  limestone ;  these 
frequently  crop  out  on  the  surface,  and  are  in  few  places,  if  in  any,  covered  by  more 
than  3  feet  of  superficial  soil. 

Some  houses  have  their  own  supply  of  good  water  from  wells  20  to  60  feet  deep,  but 
a  large  portion  of  the  population  is  supplied  with  water  in  kegs  and  carboys,  brought 
from  what  is  said  to  be  a  most  abundant  and  excellent  spring.  This  is  about  an  eighth 
of  a  mile  distant  from  the  settlement  of  Marianao,  down  a  steep  hill,  and  on  the  bank 
of  the  insignificant  river  of  Marianao,  to  the  west  of  the  town. 

The  streets,  though  unpaved,  are  broad  and  good.  The  houses  have  ample  space, 
are  not  crowded  together,  and  are  much  better  ventilated  than  those  ox  Havana. 
The  commanding  position  of  Marianao  insures  its  being  well  swept  by  the  strong  aea 
breezes,  which  habitually  prevail.  As  the  position  is  nigh,  dry,  and  well  exposed  to 
the  winds,  the  walls  .of  the  houses  are  dry,  and  there  is  no  trouble  from  subsoil 
moisture.  The  houses  in  Marianao  are  also  exceptional  in  Cuba  by  the  fact  that  a 
much  more  considerable  number  of  them  have  their  ground  floor  elevated  from  1  to  5 
feet  above  the  ground.  As  elsewhere  in  Cuba,  the  floors  are  of  brick,  stone,  marble, 
some  of  plank,  and  some  even  of  earth :  these  last  being  common  in  Cuba  among  the 
poor.  Some  few  of  the  privies  are  walled  with  brick  or  stone,  but  for  the  most  part 
these  are  mere  pits  excavated  in  the  soil  and  are  rarely  cleaned. 

Those  natives  who  live  on  the  heights  are,  as  is  alleged,  little  troubled  with  malaria ; 
however,  the  summer  residents  who  occupy  even  these  heights  do  suffer  much. 

Table  No.  71.— Population. 
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Table  No.  73.— -Deal**. 
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The  resulting  death-rate  for  the  whole  population  is  39.48,  a  very  unfavorable  result, 
for  a  town  reputed  to  be  exceptionally  healthy. 

YELLOW  FEVER. 

Dr.  J.  A.  Beltran,  of  the  board  of  health,  to  whose  courtesy  many  of  the  above  facts' 
are  due,  reported  that  the  deaths  by  yellow  fever  were  8  in  1877,  8  in  1878,  and  1  to 
August,  1879.  This  small  number  of  deaths  might  very  readily  be  due  to  infection  in 
Havana,  so  investigation  had  to  be  made  which  would  determine  whether  the  few  un- 
acclimated  who  never  visited  Havana,  or  other  infected  place,  were  ever  attacked  while 
residing  in  Marianao.  The  four  chief,  if  not  the  four  only,  physicians  in  Marianao,  Drs- 
Beltran,  Forns,  Armona,  and  Morado,  gave  their  cordial  and  valuable  aid  to  the  inves- 
tigation. 

In  the  first  place,  inquiry  of  Dr.  Beltran,  who  has  a  large  practice,  failed  to  secure 
from  him  the  specification  of  the  names  of  any  unacclimated  persons  in  the  town.  Dr» 
Forns  stated  that  the  unacclimated  population  was  about  5W,  and  was  kind  enough 
to  furnish  a  detailed  list  of  65  of  these  5u0.  An  analysis  of  this  list  of  these  65  so-called 
unacclimated  residents  of  Marianco  developed  the  following  facts :  Nearly  all  were 
males  and  adults  who  had  resided  from  6  months  to  40  years  in  Marianao,  but  only  eleven 
of  the  65,  less  than  2  years.  The  average  duration  of  the  residence  of  the  whole  65 
was  13  years — certainly  a  most  unfavorable  class  of  unacclimated  inhabitants  from 
which  to  draw  any  inference  as  to  their  liability  to  yellow  fever,  above  all  by  a  physi- 
cian in  practice  among  them  only  11  years.  From  these  facts  the  conclusion  is  inev- 
itable, that  the  residents  of  Marianao  who  have  never  had  yellow  fever,  or  are  unacr- 
climated.  must  be  comparatively  very  small. 

Dr.  Beltran  reported  the  following  five  cases: 

I.  Jose*  Blanco,  a  Spaniard,  aged  16  years,  was  attacked  by  yellow  fever  in  Marianaoy 
although  he  had  not  been  to  Havana  nor  away  from  Marianao  for  a  month  preceding 
his  attack.  It  may  here  be  stated  that  while  in  Cuba  attention  was  paid  to  the  period 
of  incubation  of  vellow  fever,  or  the  interval  between  exposure  to  the  poison  and  the 
first  symptoms  of  the  disease.  Although  a  number  of  good  instances  were  collected,, 
there  was  not  one  in  which  this  period  exceeded  six  days,  and  for  the  most  part  the 
period  was  two  to  four  days. 

II.  M.  Martinez,  a  Spaniard,  died  of  yellow  fever  December  10, 1877.  He  had  not 
visited  Havana,  so  far  as  could  be  learned. 

III.  A.  Cruz,  a  Cuban  blacksmith,  aged  19  years,  a  native  of  Guatao,  an  inland  vil- 
lage about  8  miles  southwest  of  Marianao,  had  resided  3  years  in  Marianao,  and  was* 
attacked  with  yellow  fever  October  29, 1877,  on  returning  from  a  visit  to  his  siok 
father  at  Guatao.  His  father's  disease  is  not  known.  He  had  not  visited  Havana 
nor  any  other  place  except  Guatao. 

IV.  V.  A  Spanish  lady  with  two  children,  a  little  girl  and  a  boy  2  years  old,  came  to* 
Marianao.  After  residing  here  three  months  both  children  sickened  on  the  same  day 
with  yellow  fever  and  died.  There  is  no  reason  to  believe  that  either  the  mother  or 
the  children  had  been  away  from  Marianao  during  their  three  months'  residence. 

Dr.  Beltran  cited  other  cases,  but  these  had  visited  Havana  recently,  and  therefore 
are  unsatisfactory. 

Dr.  Jose"  Forns,  who  has  practiced  in  Marianao  11  years,  and  longer  than  any  other 
physician  there,  reported :  "  The  alleged  exemption  of  Marianao  from  yellow  fever  ia 
relative  not  absolute ;  for  annually  there  are  some  victims  to  this  endemic.  The  num- 
ber is  exceedingly  small  among  the  well-to-do,  whose  hygienic  surroundings  and  mode 
of  life  are  excellent,  and  who  refrain  from  visiting  infected  places.  The  cases  con- 
tracted here  are  among  those  subjected  to  continuous  labor,  and  who  live  in  damp,, 
dirty  places,  in  an  atmosphere  deteriorated  by  emanations  from  the  half-rotten  fruit- 
food  tney  generally  use.  I  have  seen  here  one  undoubted  case  of  yellow  fever  in  s> 
young  man  who  was  born  and  had  lived  most  of  his  life  in  a  town  near  Marianao." 
This  probably  is  Dr.  Bertran's  case  III.    "  Probably  nineteen  in  twenty  of  the  cases  of 

2 allow  fever  in  Marianao  are  contracted  by  visiting  Havana.    I  have  never  had  a  case 
l  a  native  resident  of  Marianao." 
Dr.  Armona  does  not  believe  that  Cubans  ever  have  yellow  fever,  but  that  phyal- 
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ciaua  mistake  bilious  fever  in  natives  for  yellow  fever:  and  he  reported :  "  I  have  never 
seen  a  native  resident  of  Marianao  attacked  by  yellow  fever,  and  I  have  never  seen 
yellow  fever  attack  any  person  here  who  totally  abstained  from  visits  to  Havana  and 
other  infected  places." 

Dr.  Eurique  Morado,  the  junior  practitioner  in  Marianao,  reported  the  following 
facts :  "  I  attended  a  Spaniard,  aged  eighteen  years,  who  died  of  yellow  fever  in  Mari- 
anao. He  arrived  at  Sagna  la  Grande,  Cuba,  when  five  years  old,  returned  to  Spain 
when  ten  years  old,  and  when  about  fourteen  years  old  returned  to  Sagua,  and  after 
remaining  there  three  years  came  to  Marianao.  Six  months  thereafter,  and  without 
having  visited  any  other  place,  he  was  attacked  with  yellow  fever  and  died  on  the 
tenth  day."  Dr.  Morado  also  saw  Dr.  Beltran's  case  III  of  A.  Cruz,  and  of  these  two 
cases  he  carefully  details  the  symptoms,  at  the  same  time  furnishing  diagrams  of  their 
daily  pulse  and  temperature  in  proof  that  both  cases  were  of  undoubted  yellow  fever. 
In  truth,  none  of  the  prominent  and  characteristic  symptoms  of  the  disease  were  want- 
ing in  either  case.  So  that,  as  one  of  his  colleagues  stated  in  respect  to  the  Cuban, 
A.  Cruz,  only  one  thing  was  lacking  to  make  the  diagnosis  of  yellow  fever  perfect,  viz, 
foreign  birth.  "These  two  cases  were  neither  of  them  natives  of  Marianao,  bat  both 
contracted  the  disease  here  and  proved  the  presence  here  of  the  poison.  Why  should 
Marianao  enjoy  the  immunity  attributed  to  itf  It  is  reasonable  to  suppose  that  its 
elevated  and  topographical  situation,  the  purity  of  its  waters,  and  the  good  habits  of 
its  residents  should  cause  the  cases  to  be  less  numerous,  but  to  deny  the  presence  of 
the  poison  is  to  deny  the  reality  of  facts." 

All  of  the  four  physicians  concur  in  believing  that  Marianao  is  comparatively  free 
from  the  poison  of  yellow  fever.  In  support  of  this  view  is  the  following  report  from 
the  Rev.  Father  B.  Vines,  the  accomplished  chief  of  the  observatory  of  the  Royal  Col- 
lege of  Helen,  Havana,  and  the  possessor  of  a  mind  of  wonderful  clearness  and 
scientific  accuracy:  "  This  college  of  the  Jesuit  Fathers  was  established  in  Havana  in 
1853.  The  number  of  unacclimated  persons  from  Europe  average  about  six  annually. 
During  the  fifteen  years  1853-'68,  there  had  been  55  cases  of  yellow  fever,  9  cases  of 
acclimating  fever,  and  13  deaths;  but  during  the  eleven  years  1869-^79,  there  have 
been  only  17  oases  of  yellow  fever,  3  cases  of  acclimating  fever,  and  one  death.  This 
solitary  death  occurred  in  a  father  who  did  not  belong  to  this  community,  but  was  in 
transit  from  Texas.  He  arrived  very  late  in  the  season,  for  which  reason  the  usual 
precautions  were  not  taken;  he  died  in  October. 

4 'The  change  in  circumstances  and  the  precautions  which  have  been  taken,  particu- 
larly in  recent  years,  and  to  which  is  perhaps  to  be  attributed  in  great  measure  the 
fact  that  the  number  of  cases  and  deaths  have  become  much  less,  are  principally  the 
following: 

'*  1st.  The  termination  of  the  course  of  study  at  the  end  of  June,  instead  of,  as  formerly, 
at  the  end  of  July ;  together  with  lighter  work  required  of  the  young  men,  especially 
after  the  close  of  the  course. 

"2d.  A  diminished  number  of  the  unacclimated,  due  to  the  fact  that  effort  U  now  made 
to  send  here  only  acclimated  youths. 

1  *  3d.  Since  1872  the  dwellings  have  been  improved,  and  the  new  apartments  are  larger, 
cooler,  and  better  ventilated. 

"  4th.  Also,  since  1872,  we  have  rented  a  country  house  at  Quemados  de  Marianao,  on 
high  ground,  open,  cool,  and  well  ventilated  by  the  breezes.  New  comers  from  Europe 
are  sent  here  without  loss  of  time,  remaining  two  or  three  weeks,  and  not  beginning 
work  in  the  College  at  Havana  until  the  end  of  September.  Those  who  are  unaccli- 
mated pass  here  all  of  their  vacation,  from  the  end  of  Juno  to  the  end  of  August. 
Formerly  they  had  only  three  weeks'  vacation. 

"Since  renting  this  country  house,  in  1872,  not  one,  while  staying  there,  has  been  at- 
tacked with  yellow  fever.  However,  no  precautions  whatever  are  taken  respecting 
the  contact  or  non-contact  of  the  acclimated,  or  of  those  attacked  by  yellow  fever,  with 
those  who  are  unacclimated.  So  little  attention  is  paid  to  this,  that  cases  convalesc- 
ing from  yellow  fever  are  sent  from  Havana  to  the  country  house,  even  when  the  un- 
acclimated are  there.7' 

Marianao  presents,  then,  an  example  of  a  high,  dry,  well  ventilated  place,  folly  ex- 
posed to  the  strong  trade- winds,  and  in  6  miles  of  Havana,  whioh  is  comparatively  free 
from  the  poison  of  yellow  fever.  Almost  every  habitually  infected  place  can  present 
similar  examples.  But  the  effort  to  prove  that  the  poison  cannot  be,  and  has  never 
been,  transported  to  Marianao,  is  not  sustained  by  the  facts  now  presented. 


CHAPTER  LII. 

MAfilEL. 

This  town,  founded  certainly  as  early  as  1762,  is  in  the  province  of  Havana  and 
about  28  miles  west  of  the  city  of  Havana.    It  is  located  on  the  east  bank  of  the 
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harbor,  of  the  "first  class,"  of  Muriel,  but  it  is  not  a  port  of  entry.    The  population 
in  1862  was  957,  viz,  617  whites  and  340  colored. 

No  reports  were  received  from  this  place,  except  from  the  military  hospitals.  The 
statistics  from  these  embrace  only  the  eleven  years  1857-67,  which  show  no  cases  of 
yellow  fever  among  the  soldiers  there  stationed  during  seven  of  these  eleven  years; 
no  prevalence  of  the  disease,  except  during  the  four  years  1861- '65,  and  no  serious  pre- 
valence during  any  of  these  four  years,  except  in  1861,  when,  of  300  patients  admitted, 
113  of  them  were  cases  of  yellow  fever.  Mariel  is  a  place  of  no  commercial  import- 
ance, and  has  no  railroad  communications. 


CHAPTEK  LIII. 
MATANZAS. 

Matanzas  signifies  "  slaughtering  place,"  and  this  city,  so  named,  because  originally 
a  cattle-farm,  was  first  regularly  settled  in  1693.  It  is  in  the  province  of  Matanzas, 
54  miles  west  of  Havana,  by  the  most  direct  of  the  two  railroads  which  unite  these 
cities.  It  is  located  on  the  western  inland  extremity  of  the  Bay  of  Matanzas.  a  harbor 
of  "the  first  class."  This  city  was  personally  inspected,  and  invaluable  aid  received 
from  Dr.  E.  A.  Calves,  a  native  and  resident  physician  of  distinction,  educated  in  the 
United  8tates. 

Matanzas  is  subdivided  into  three  districts,  viz,  the  central  district  of  Matanzas, 
which,  some  ten  blocks  or  a  half  mile  in  width  across  the  center  of  population,  lies 
between  the  two  little  rivers,  8an  Juan  to  the  south,  and  the  Yumuri  to  the  north ; 
the  Pueblo  Nuevo  district,  south  of  the  San  Juan,  and  around  the  inland  extremity  of 
the  harbor:  and  the  district  of  Versalles,  north  of  the  Yumuri,  nearest  to  the  open  sea, 
as  also  to  the  anchorage  ground,  and,  sanitarily,  the  best  located  district  of  tno  city. 
About  two-thirds  of  the  population  are  in  the  district  of  Matanzas,  and  the  Pueblo 
Nuevo  district  has  nearly  double  the  population  of  Versalles.  Pueblo  Nuevo  is  located 
on  ground  originally  a  swamp ;  it  is  low,  flat,  and  only  2  to  4  feet  above  the  sea.  The 
Matanzas  district  has  many  nouses  on  equally  low  ground,  on  the  harbor's  front,  and 
on  the  banks  of  the  two  rivers  which  inclose  this  district ;  but  from  the  front,  and  be- 
tween these  rivers,  the  ground  ascends,  so  that  its  houses  are  located  from  2  to  even 
100  feet  above  the  sea;  nowever,  the  center  of  population,  the  publio  square,  is  only 
about  20  feet  above  sea  level.  Versalles  is  located  on  a  bluff  of  the  harbor,  and  its 
houses  are  situated,  for  the  most  part,  from  15  to  40  feet  above  the  sea. 

Taking  the  city  as  a  whole,  it  is  very  beautifully  located  within  an  amphitheater  of 
hills  from  100  to  200  feet  high.    Its  general  appearance  is  decidedly  attractive. 

DRAINAGE. 

The  district  of  Matanzas  has,  as  was  alleged,  ill-constructed  and  useless  sewers  in 
only  two  streets,  and  no  houses  connected  therewith.  So  much  of  this  district  and  of 
Versalles  as  is  built  on  the  hill-slope,  is  naturally  well  drained,  and  probably  one-half 
of  the  total  population  enjoy  this  advantage;  but  the  Pueblo  Nuevo  district,  and  those 
parts  of  Matanzas  built  in  immediate  proximity  to  the  banks  of  the  rivers,  are  very  ill- 
drained. 

WATER  SUPPLY. 

Since  1872  Matanzas  has  had  an  aqueduct  from  the  Bello  Spring,  7  miles  distant. 
The  supply  is  alleged  to  be  both  abundant  and  excellent.  But  of  the  4,710  houses  in 
the  city,  640  are  located  on  hills  outside  of  the  zone  supplied  by  the  water- works,  while 
of  the  remaining  3,870  houses  within  this  zone  only  about  2,000  get  their  water  from 
the  water-works  company,  which  oharges  $3,  gold,  per  month  for  the  use  of  one  faucet. 
Hence  more  than  one-half  the  houses  of  Matanzas,  2,710,  do,  for  the  most  part,  get 
their  supply  in  kegs  by  purchase  in  the  streets.  There  are  a  few  public  fountains,  as 
also  some  dangerous  wells.  Thus,  in  Matanzas,  as  in  other  Cuban  cities,  the  well-to- 
do,  whose  sanitary  conditions  least  need  rectification,  have  in  their  houses  an  abun- 
dant supply  of  good  water,  while  the  poor,  whose  sanitary  evils  are  greatest,  are  very 
ill  supplied.  In  this  perspiring  climate  the  cleanliness  requisite  for  health  and  for 
decency  demands  a  superabundant  supply  of  water  for  all  classes,  and  especially  for' 
the  poor.  Personal  inspection  of  a  number  of  houses  of  the  poor  working  class  dis- 
closed invariably  a  defective  water  supply.  In  several  instances  barrels  of  rain  water, 
repulsively  abounding  in  wiggle-tails  and  tadpoles,  were  found  in  the  back  yard,  ana 
on  inquiring  if  used  to  drink,  the  answer  was  yes,  without  the  least  manifestation  of 
discontent  or  repugnance.  Thus,  this  was  evidently  a  matter  of  common  and  prolonged 
habit.  It  was  found  that  the  water- works  company  daily  sold,  at  one  cent  each,  15,900 
keps  of  water  containing  5  gallons  each. 
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STREETS. 

These,  more  spacious  than  those  in  intra-mural  Havana,  are  30  feet  wide,  with  24 
feet  wagon- way.  Pew  streets  are  paved,  some  are  very  poor  roads,  but,  for  the  most 
part,  these  roads  are  in  good  condition.  In  the  Matanzas  district  some  of  the  streets  are 
of  solid  stone,  the  natural  foundation-rock  of  the  place;  for  the  superficial  soil  is  so 
thin  that  the  foundation-rocks,  which  are  of  extremely  porous  limestone,  abounding  in 
Admirable  shell-fish  fossils,  often  crop  out.  Of  this  very  porous  rook  most  of  the  houses 
are  built. 

Across  the  district  of  Matanzas,  parallel  with  the  harbor  and  about  six  streets  there- 
from, runs  Ayuntiamento  street  from  the  San  Juan  to  the  Yumuri  River.  At  tbe 
Yumuri  extremity  of  this  street,  within  seven  blocks  of  the  plaza,  governor's  palace 
and  heart  of  the  city,  is  located  the  dumping-ground,  which  contained  a  stinking,  re- 
pulsive pile  of  refuse  and  garbage  about  100  feet  long,  40  feet  wide  and  8  feet  high. 
This  is  the  only  exceptionally  disgusting  spectacle  encountered  in  the  streets  of 
.Matanzas. 

HOU8JE8. 

These  have  wider  fronts,  larger  air-space  in  the  rear  court-yards,  are  not  so  crowded, 
and  are  better  ventilated  than  the  houses  of  Havana.  As  usual  in  Cuba,  the  ground- 
doors  are  generally  on  a  level  with  the  sidewalk,  and  some  are  even  below  the  level 
of  the  streets.  Plank  floors  are  more  numerous  than  in  Havana,  and  in  the  only  in- 
stance which  presented  an  opportunity  for  examination  the  plank  floor  rested  about 
-3  inches  above  the  very  damp  soil.  A  good  rain  floods  many  of  the  streets  of  Matan- 
zas, so  that  the  water  runs  back  into  and  beneath  the  houses.  Probably  one-half  the 
population  live  where  the  subsoil  water  is  within  2  to  4  feet  of  the  surface.  Even 
nouses  built  on  higher  ground  have  moisture-marks  high  on  the  walls.  This  moisture- 
mark  is  due,  in  part,  to  saturation  of  tbe  soil  by  the  loul  fluids  of  privies  and  of  slop- 
water  reservoirs,  for  the  privies  and  such  reservoirs  are  the  same  in  Matanzas  as  in 
Havana  and  elsewhere  in  Cuba.  The  porous  limestone,  of  which  most  of  the  houses 
are  constructed,  greatly  favors  absorption. 

HARBOR. 

This  harbor,  of  the  first  class,  is  about  2|  miles  long  on  its  northwestern,  and  about 
•5  miles  long  on  its  southeastern  shore ;  about  three  miles  wide  at  its  entrance,  and  1£ 
-miles  wide  at  the  anchorage-ground.  This  extends  from  opposite  Yersalles  out  towards 
the  sea,  and  is  from  one-third  to  two-thirds  of  a  mile  from  the  shore ;  however,  some 
small  vessels  may  anchor  within  200  yards  from  the  shore,  while  other  vessels  may  lie  out 
a  mile  distant.  Mr.  Sanchez,  an  experienced  ship-agent,  testified  that  the  ships  which 
anchored  farthest  from  the  town  were  the  least  frequently  infected.  It  is  alleged  that 
the  sea  and  land  breezes  prevailing  in  summer  very  rarely  blow  in  the  direction  from, 
the  city  to  the  shipping. 

There  is  but  one  wharf.  This  extends  from  the  center  of  the  district  of  Matanzas, 
midway  the  San  Juan  and  Yumuri  Rivers.  It  is  in  rotten,  dilapidated  condition, 
oxtends  some  200  feet  out  into  the  harbor,  and  has  some  6  to  8  feet  depth  of  water, 
permitting  only  small  coasters  and  lighters  to  moor  at  it. 

The  shipping  in  this  harbor,  though  not  infected  as  often  as  at  Havana,  has  often 
suffered  disastrously ;  and,  in  view  of  the  proposals  to  rectify  the  evil  conditions  of 
the  harbor  of  Havana  by  artificial  canals,  the  following  facts  as  to  the  harbor  of  Ma- 
tanzas deserve  consideration :  It  is  a  very  large  body  of  water  compared  with  the 
barbor  of  Havana,  and  receives  the  refuse  from  a  city  only  one-fifth  the  size  of  Havana, 
hence  its  comparative  pollution  is  insignificant.  Again,  the  entrance  to  this  harbor  is 
its  widest  and  deepest  part,  thus  permitting  free  ingress  and  egress  of  water.  Three 
rivers  empty  into  it.  The  largest  is  the  Canimar,  nearer  the  sea  than  Matanzas,  and 
therefore,  sanitarily,  of  no  consequence ;  but  the  San  Juan  and  the  Yumuri  are  rivers  of 
considerable  size,  especially  the  former,  and  so  located  that  their  streams  should  play 
an  important  part  in  freshening  the  water  of  the  harbor.  It  is,  however,  to  be  noted 
that  the  San  Juan,  100  feet  wide,  and  the  Yumuri,  about  40  feet  wide  at  the  city,  are 
at  this  place  inlets  of  the  sea  rather  than  independent  rivers,  for,  if  either  be  ascended 
to  where  tide-water  ceases  they  are  found  to  ue  comparatively  insignificant  streams, 
as  are  all  Cuban  rivers.  Three  miles  from  Matanzas  the  San  Juan,  much  larger  than 
the  Yumuri,  is  only  about  25  feet  wide  and  8  feet  deep,  which,  however  insignificant, 
^suffices  none  the  less  to  teach  how  very  little  benefit  could  be  expected  from  directing 
the  Almeadares  River  into  the  harbor  of  Havana. 

BALLAST. 

This  consists  of  rock  of  many  kinds,  granite,  selenite,  sandstone,  limestone,  &c, 
with  sand  and  pebbles  intermixed.  It  is  obtained  from  Europe,  South  America,  and 
from  the  adjacent  hills  of  Yersalles.  It  is  deposited  in  an  open  lot  on  the  San  Juan 
Kiver,  at  the  foot  of  Ayuntiamento  street,  and  therefore  in  the  midst  of  a  center  of 
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population.  The  pile  is  some  IS  feet  high,  and  its  base  gives  evidence  of  frequent 
tuical  Mid  urinary  deposit*.  It  is  generally  kept  in  store  For  three  or  four  months,  is 
rarely  used  except  from  June  to  November,  when  there  is  little  export  trade ;  and,  as 
was  reported,  is  need  most  frequently  by  vessels  bound  to  southern  ports  of  the  United 
Suites.    It  is  conveyed  in  lighters  down  the  San  Jnan  to  vessels  in  the  harbor. 

Table  No.  74.— Population. 


Csasiuof— 

Whites. 

Asiatics. 

Colored. 

Males.      Females. 

Totsl. 

Number  oi 

1848 

1 

17, SCO 
BO,  ND 
87,147 

a,  ms 

18,  Hi 

2S,aao 

ii,  tie 

ft,  804 

1,814 

20,  318  |       18,711ft 

1,710 

Table  No.  75.— Baptitmt,  « 

rbirllu 

Year. 

White. 

Colored. 

TotaL 

im 

110* 

1,011 

490 
888 

1,628 
1,410 

Table  No.  76.  ■ -Annual  mortality  liatUtia  of  Maianiai 


%l  mortality  itatUtia  of  M atamat  for  tiu  311  yean,  January,  1868, 
to  Atgutt  25,  1679,  from  tkt  churck  regitien. 


Tint  Smmiibs  of  1879   . 


White.- 

Colored. 

Totsl. 

■<..,„„... 

1.3.W 

7M 

1063 

Tollow  favor  sad  small-pox. 

1.044 

™ 

1,803 

Small-pox  from  August,  18M,  to 

1.0M 

Tftl 

1,841 

LS88 

o«9 

3,«4 

i  H..I.-TU.  August  sad  September. 

l.MM 

024 

Small-pox,  January  to  July. 

428 

Small- pot,  April  to  August 

•Asiatic*  Included  with  the  whits*. 
The  distribution  in  the  three  districts,  of  the  deaths,  as  registered  in  the  three 
churches,  In  lOTS-W-TH,  was  as  follows: 


Table  No.  77. 

im 

1877. 

un. 

Districts. 

I 

I 

1 

i 

1 

1 

1 

1 

1 

M  tuflt* 

540 

set 

873 

381 

loo 

907 
370 

47S 
177 
314 

111 
58 

770 
U91 
871 

G38 
188 

284 
84 

Lisa 

1.088 

487 

1,8*. 

1,148 

418 
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DEATH-RATES. 


The  death-rates  for  the  annual  average  for  the  three  yean  1861-'62-;63,  andl876->77- 
78,  were  as  follows : 

Table  No.  78. 


1861-'62-'63. 
l876-'77-t78. 


White*. 

Colored. 

44.61 
40.91 

46.67 
66.08 

Total 
population. 


45.02 
44.52 


The  death-rates  of  each  of  the  three  districts  during  the  three  years  1876-77-78 
were  as  follows :  Matanzaa,  35.02 ;  Pueblo  Nuevo,  48.23 ;  Versalles,  85.02.  This  un- 
favorable result,  as  to  the  district  of  Versalles,  believed  to  be  the  healthiest  part  of 
the  whole  city  of  Matanzaa,  is  doubtless  due  to  the  fact  that  the  public  and  private 
hospitals  are  located  in  this  district.  However,  even  after  deducting  on  this  account 
all  which  the  reports  in  my  possession  indicate,  Versalles  is  still  left  with  a  dispropor- 
tionate and  unexplained  excess  of  deaths. 

The  deaths  in  the  civil  hospital  in  Versalles,  were  as  follows  during  the  17f  years 
January,  1862,  to  August  25,  1879: 


1862 
1863 
1864 
1865 
1866 
1867 


62 

1868. 
1869. 
1870. 
1871. 
1872. 
1873. 

Table  No.  79. 

69 

71 

109 
151 
120 
80 
119 

74 

67 

88 

104 

DISEASES. 

1874 105 

1875 108 

187G 162 

1877 121 

1878  .       . .  179 

Eight'monYhYi^9\*!"  158 


The  following  table  of  cases  and  deaths  by  diseases  was  copied  from  the  records  of 
the  board  of  health,  and  is  presented  as  a  specimen  of  Cuban  mortality  statistics.  It 
includes  some  deaths  in  the  jurisdiction  outside  of  the  city  of  Matanzas,  and  is  com- 
piled from  such  reports  as  physicians  see  fit  to  forward,  in  obedience  to  the  law, 
which  many  neglect  to  comply  with.  How  many  neglect  this  may  be  estimated  by  the 
fact,  that  although  the  following  table  includes  some  cases  and  deaths  outside  of  the 
city,  the  deaths  amounted  in  1878  to  only  845,  according  to  the  board  of  health ; 
while  there  were  registered  in  the  churches  1,623  deaths  in  1878.  The  table  is,  how- 
ever, calculated  to  give  some  idea  of  the  relative  prevalence  of  the  diseases  specified. 

Table  No.  80. — Cases  and  deaths  of  various  diseases  in  Matangas  in  1878. 
[Compiled  and  copied  from  the  record*  of  the  board  of  health.] 


•LFloMMOo* 


Inflammations,  internal 

Febrile  phlegmasia*  of  skin  . . 

Visceral  neuralgias 

Olonio  spasms 

Tonic  spasms    

External  neuralgias 

Dropsy 

Hemorrhages  and  other  flaxes 

Typhoid  fever  of  Chomel 

Fever,  catarrhal 

Fever,  intermittent 

Anginas  diverse 

Diarrhoea 

Dysentery 

Ophthalmia 

ftnenmatlsTi 


Cases. 

Deaths. 

1,016 

168 

880 

2 

353 

0 

70 

15 

86 

41 

521 

0 

281 

61 

814 

17 

230 

63 

3,060 

2 

2,573 

74 

544 

17 

1,224 

60 

528 

52 

807 

0 

1,288 

7 

Diseases. 


Phthisis,  various 

Dementia   

Hypertrophies 

Asphixi&s 

Totals 

EPIDEMIC  AND  CONTAGIOUS  DIB 
BASES. 

< Cholera  morbus 

Colerina 

Small-pox 

Yellow  fever 

Sum  total 


Cases. 


401 

07 

81 

5 


18,809 


0 

4 

80 

801 


Deaths. 


18,644 


156 

3 

15 

3 


741 


0 
3 

4 
97 


845 
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While  the  above  official  printed  form  of  the  reports  of  the  board  of  health  admits 
only  four  fevers,  viz,  intermittent,  catarrhal,  typhoid,  and  yellow  fever,  yet  it  was 
found  that  physicians  also  certified  to  "remittent,  bilious,  pernicious,  malignant, 
ataxic,  adynamic,  nervous,  gastric,  cerebral,  puerperal,  hectic,  and  miliary  fever.'1 

A  critical  examination  of  the  monthly  statistics  for  several  years  served  to  show 
that  the  so-called  "  pernicious"  and  "  malignant"  fevers  always  prevailed  most  when 
yellow  fever  did,  and  that  the  maximum  deaths  by  these  diseases  occurred  when  yel- 
low fever  was  most  fatal,  rather  than  when  malarial  fevers  were.  This  result  seems 
explicable  in  no  way  except  by  the  fact  that  many  physicians  in  Matanzas,  as  else- 
where, refuse  to  believe  that  Cuban  children  or  adults  can  have  yellow  fever.  For 
them  all  such  cases  are  pernicious,  or  malignant,  or  bilious,  or  typhoid,  or  any  fever 
rather  than  yellow  fever. 

Examination  of  the  above  table  confirms  this  view.  Matanzas  suffered  very  severely 
by  yellow  fever  in  1878,  and  yet  while  there  are  recorded  in  the  above  table  only  301 
cases  and  97  deaths  of  yellow  fever,  an  unusual  number  of  deaths  are  reported  by 
intermittent  fever,  and  230  cases  and  53  deaths  by  typhoid  fever.  This  is  incredible, 
especially  as  to  typhoid  fever,  which  my  researches  in  Cuba  failed  to  find  by  any 
means  frequent.  Many  physicians  of  Cuba  openly  accuse  many  of  their  confreres  of 
covering  up,  from  "  ignorance  and  interest,"  their  cases  of  yellow  fever,  and  such  is 
the  conviction  left  on  me  by  study  of  the  mortality  statistics  of  Matanzas  for  a  num- 
ber of  years. 

The  above  table  shows,  as  usual  in  Cuba,  a  greater  mortality  by  consumption  than 
by  yellow  fever  or  by  any  other  disease.  It  also  shows  a  vast  number  of  cases,  not 
quite  one-half  of  the  whole,  of  catarrhal  and  intermittent  fevers.  Dr.  Calves  asserted 
his  conviction  that  two-thirds  of  all  cases  of  sickness  were  due  to  malarial  poison  ; 
and  that  while  it  existed  everywhere  it  was  especially  prevalent  in  the  Pneblo  Nuevo 
district  and  on  the  banks  of  the  rivers. 

YELLOW  FEVER. 

Matanzas  has  the  reputation  of  having  long  suffered  annually  with  yellow  fever ; 
the  earliest  positive  date  secured  by  me  was  reported  by  Dr.  Guiteras,  a  member  of 
the  American  Commission,  and  a  native  of  Matanzas,  who  was  assured  by  one  of  the 
oldest  physicians  that  the  city  suffered  with  the  disease  in  1828,  when  he  first  came  to 
Matanzas,  and.  had  prevailed  every  year  since.  There  is  reason  to  believe  that  the 
disease  annually  prevailed  long  anterior  to  1828. 

Pefiuela,  writing  in  1854,  enumerates  yellow  fever  among  the  endemic  diseases  of 
Matanzas  and  of  its  jurisdiction.  Pezuela's  statistics,  Table  No.  47,  of  the  five  years 
1855-'59,  report  an  annual  average  of  434  cases  in  the  civil  and  of  194  oases  in  the 
military  hospital.  The  military  hospital  statistics,  Table  No.  46,  embrace  the  twen- 
ty-eight years  1851-1878,  and  report  no  cases  during  the  four  years  1852-;53-'54,  and 
1866;  and  that  the  cases  were  most  numerous  in  1857->58,  1860, 1862,  1864-'65, 1869, 
1875-^76,  and  1878. 

The  following  imperfect  report  of  yellow  fever  in  the  civil  population  is  the  best 
which  could  bo  procured  from  the  records  of  the  Matanzas  board  or  health.  Although 
the  report  purports  to  cover  the  twenty-three  years  1857-1879,  yet  for  five  of  these 
years,  1857,  1866,  1869, 1870, 1879,  it  is  defective,  not  covering  the  full  twelve  months. 
While  this  table  may  serve  to  indicate  the  comparative  prevalence  of  yellow  fever  in 
different  years,  it  is  unreliable  for  other  purposes,  and  for  the  following  reasons : 

Only  in  1877-'78->79  are  the  figures  reported  for  Matanzas  alone,  since  other  years  in- 
clude cases  occurring  in  the  surrounding  country.  Dr.  Calves,  a  distinguished  and 
thoroughly  reliable  resident  physician,  stated  that  the  board  of  health  obtained  its 
data  from  only  those  physicians  who  saw  fit  to  report-,  and  that  many  physicians,  hav- 
ing neglected  to  comply  with  the  law  requiring  all  cases  of  yellow  fever,  among  other 
"epidemic  and  contagious  diseases, "to be  promptly  reported,  did  not,  in  case  of  fatal 
issue,  hesitate  to  indicate  on  the  certificate  some  other  disease  non-epidemic  and  non- 
contagious :  and,  farther,  that  while  some  physicians  were  prone  during  the  warm 
season  to  diagnose  every  case  of  fever  as  yellow  fever,  there  were  others  who  never 
diagnosed  this  disease  unless  albuminuria  confirmed  the  other  symptoms.  In  addition , 
it  should  not  be  forgotten  that  as  proved  for  1878,  so  for  other  yean,  the  board  of 
health  succeeded  in  reporting  only  about  one-half  of  all  the  deaths  registered  by  the 
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churches.    For  such  reasons  the  yellow  fever  oases  and  deaths  were  probably  much 
more  numerous  than  reported  in  the  following  table : 

Table  No.  81.— -Yellow  fever  cases  and  deaths  in  the  civil  population  of  Matanzas  from 
July,  1857,  to  August,  1879,  as  recorded  by  the  board  of  health. 


1867,  six  months  of . 
1868 


1860 
1880 
1861 
1882 


1888,  nine  months  of. 


Deaths. 


182 
846 


40 
60 
68 


Remarks. 


1884 


1888,  no  months  ot,  record td. 

1887 

1M8 

1880,  four  months  of 

1870,  eight  months  of 


1871 

1872 

1878 

1874 

1876 

1876 

1877 

1878 

1878,  first  seven  months  of 


8 

1 

788 

188 

281 

01 

* 

* 

208 

86 

28 

7 

28 

10 

18 

7 

65 

8 

20 

1 

820 

62 

220 

47 

24 

8 

24 

6 

86 

21 

801 

87 

68 

27 

Only  for  July  to  December,  1867. 
Of  these,  148  oases  and  68  deaths  In  Jan 
nary. 


Of  these,  77  cases  and  18  deaths  in  Jan 
nary,  February,  and  March. 

No  records  for  June,  September,  Ooto 
ber. 


No  eases  in  military  hospital. 


For  March,  April,  May,  June  only. 
No  records  for  January,  February, 
March,  and  September. 


In  addition,  212  eases  of  soldiers. 
In  addition,  200  cases  of  soldiers. 


*  No  records. 

Comparison  of  this  table  with  Table  No.  46  will  serve  to  indicate  theyears  of  great- 
est prevalence. 

In  more  than  half  the  years  reported  the  disease  prevailed  in  every  month,  even  from 
November  to  March,  ana  throughout  the  winter  of  1857->58  with  severity. 

Mr.  George  L.  Washington,  United  States  vice-consul  at  Matanzas,  resident  there 
«ince  1866,  and  to  the  courtesy  and  zeal  of  whom,  as  of  his  brother  at  Cardenas,  much 
was  due,  reported  the  following  facts:  "During  my  residence  here,  yellow  fever  has 
prevailed  every  summer.  The  worst  epidemics  in  the  bay,  known  to  me,  were  in  1869 
and  in  1878.  In  some  years  the  shipping  has  been  exempt.  In  1878  the  shipping  suf- 
fered severely,  but  in  1879,  to  August  11,  no  case  whatever  occurred  in  vessels  anchored 
here,  except  on  several  arriving  infected  from  Havana.  Yellow  fewer  is  supposed  to 
be  indigenous  here,  but  I  have  noticed  that  the  first  cases  in  the  bay  are  usually  from 
Havana,  or  on  vessels  lying  near  those  from  Havana.  Native  residents  are  exempt 
from  the  disease,  but  natives  from  the  interior  have  been  infected  here/' 

In  1879  yellow  fever  was  very  muoh  less  severe  iu  Matanzas  than  in  1878,  probably 
because  there  were  fewer  unacclimated  inhabitants,  for  the  disease  was  severe  in  1879 
in  Havana,  and  exceptionally  violent  in  Cardenas.  In  addition  to  data  already  cited, 
the  following  indicate  the  comparatively  slight  prevalence  in  1879.  At  La  Cosmopo- 
lita,  a  private  hospital,  the  yellow  fever  cases  and  deaths,  1876-79,  were  as  follows: 
1876,  32  oases  and  10  deaths ;  1877,  34  cases  and  10  deaths ;  1878,  119  oases  and  46 
deaths ;  eight  months  of  1879,  5  cases  and  1  death. 

The  garrison  of  Matanzas  consisted  in  1879  of  910  officers  and  soldiers,  for  the  moat 
part  ofthe  first  battalion  of  the  regiment  "  Reuse."  As  the  soldiers  were  reported  to 
have  suffered  little  or  none  by  yellow  fever,  information  was  solicited  of  the  surgeon, 
and  the  following  facts  obtained  in  respect  to  682  ofthe  910 : 

52  had  served  in  Cuba  more  than  three  years. 
150  had  served  in  Cuba  three  years. 
180  had  served  in  Cuba  two  years. 
300  had  served  in  Cuba  less  than  one  year. 

682 

From  June  27, 1878,  to  July,  1879,  these  soldiers  had  been  stationed  in  Fort  Cabanas, 
Havana,  and  during  said  twelve  months  had  there  had  229  cases  and  86  deaths  ofyel- 
low  fever  Of  the  above  300  soldiers,  in  Cuba  less  than  one  year,  all  had  been  in  Fort 
Cabanas  at  least  four  to  six  months.    Evidently  there  were  not  left  in  this  battalion  of 
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soldiers  many  who  bad  not  bad  yellow  fever.  These  soldiers  arrived  in  Matanzas  July 
15,  and  to  August  26  there  had  been  46  cases  and  20  deaths  of  yellow  fever,  as  many 
as  preceding  facts  would  have  justified  us  in  expecting,  so  that  there  was  nothing  to 
justify  the  prevalent  belief  that  absence  of  an  epidemic  iu  1879  was  due  to  absence 
or  mildness  of  the  poison,  but  rather  to  lack  of  unacclimated  material. 

An  instructive  incident,  occurring  in  Matanzas,  deserves  record,  as  illustrating  a 
common  occurrence  in  Cuba,  as  in  every  country  where  yellow  fever  prevails  so  habitu- 
ally that  residents  become  accustomed  and  indifferent  to  its  ravages. 

Calling  on  the  military  governor,  a  distinguished  Spanish  general,  I  was  received 
with  great  courtesy  and  furnished  every  means  to  acquire  full  information;  hence, 
what  the  governor  erroneously  stated  was  assuredly  said  innocently  and  in  good  faith. 
None  the  less,  he  did  assure  me  that  his  garrison  of  600  to  900  soldiers  had  thus  far  had 
only  two  to  three  cases  of  yellow  fever.  Such  authority  would  surely  justify  any  one 
in  stating  that  from  the  highest  source  he  had  been  reliably  informed  that  there  was 
little  or  no  yellow  fever  in  Matanzas  in  1879.  Yellow-fever  literature  is  full  of  such 
"reliable"  information,  with,  unfortunately,  the  falsest  inferences  drawn  therefrom. 

Leaving  the  governor,  the  army  surgeon  was  visited,  and  preceding  facts,  very 
d  liferent  from  the  governor's,  were  obtained.  The  hospital  was  then  visited,  ana  there 
I  inspected  the  tickets  of  five  soldiers  dead  with  yellow  fever,  and  saw  several  others 
then  lying  dangerously  sick.  So  much  for  the  unquestionably  honest,  but  unquestion- 
ably erroneous,  report  of  the  highest  authority  in  Matanzas. 

It  would  be  difficult  to  find  looser,  scantier,  and  less  reliable  statistical  data  any- 
where than  in  Matanzas.  Even  the  imperfect  data  thus  far  reported  were  obtained 
with  much  trouble  and  at  considerable  expense.  Finally,  it  should  be  mentioned  that 
Mr.  H.  C.  Hall,  United  States  consul-general  at  Havana,  was  for  many  years  resident 
at  Matanzas,  and  testified  that  for  the  only  time  in  the  memory  of  man  there  was  frost, 
on  December  24,  25,  and  26,  1856,  which  seems  to  have  been  general  throughout  Cuba. 


CHAPTER  LIV. 
MATARI. 

This  village,  which  in  1862  had  a  population  of  520,  is  in  the  province  of  Cuba.  It 
is  located  on  the  west  bank  of  the  river  Mayari,  navigable  to  tne  village,  and  about 
five  miles  south  of  the  harbor  of  Nipe,  a  harbor  on  the  north  coast,  between  Jibara 
and  Baracoa.  Mayari  is  not  a  port  of  entry,  nor  has  the  harbor  of  Nipe  any  such  port. 
During  the  insurrection,  1868-1S78,  this  village  became  a  military  post  of  consequence; 
but,  apart  from  this,  the  place  is  of  no  commercial  or  other  importance. 

No  information  was  procured  in  regard  to  it,  except  such  as  is  reported  in  the  mili- 
tary hospital  statistics,  Table  No.  46.  These  cover,  in  all,  only  eleven  years,  viz,  the  three 
years  ld62-'64  and  the  eight  years  1871-78.  During  the  first  three  years  there  were 
very  few  admissions,  and  no  cases  of  yellow  fever,  and  during  two  of  the  eight  years 
1871-78  there  were  no  cases  of  yellow  fever,  although  the  admissions  by  other  diseases 
were  numerous.  Only  in  1872  and  1874  were  there  many  cases  of  yellow  fever.  In 
1874,  the  worst  year,  there  were,  of  887  admissions,  57  for  yellow  fever,  while  in 
1877  there  were  only  17  cases  of  this  disease,  out  of  5,186  admissions  by  all  diseases. 
This  very  slight  prevalence  of  yellow  fever  in  1877  is  all  the  more  notable  because  in 
this  year  the  disease  was  severe  in  Holguin,  Baracoa,  and  Santiago  de  Cuba,  the  three 
cities  of  note  nearest  to  Mayari,  and  at  three  different  points  of  the  compass.  However, 
Mayari  is  from  50  to  80  miles  distant  from  these  three  places,  and  communication  is  infre- 
quent and  over  difficult  wagon-roads. 


CHAPTER  LV. 
MORON,  OR  SAN  NICOLAS  DE  MORON. 

This  inland  village,  which  in  1877  had  a  population  of  623,  is  in  the  province  of  Cuba, 
located  about  15  miles  north  of  the  city  of  Cuba,  and  35  miles  southwest  of  Mayari. 
It  is  not  to  be  confounded  with  a  larger  town  of  tne  same  name,  200  miles  to  the  north- 
west, in  the  province  of  8ta.  Clara. 

Like  Mayari,  this  place  is  of  no  interest,  except  as  a  military  post.  No  information 
was  obtained  respecting  it,  except  such  as  is  reported  in  the  military  hospital  statistics, 
Table  No.  46.  These  cover  only  the  ten  years  1869-1878.  During  three  of  these  ten 
years,  there  were  no  cases  of  yellow  fever,  which  prevailed  especially  in  1870, 1871, 
1876.  In  1871,  of  2,720  admissions,  405  were  of  yellow  fever,  while  in  1877  there  were 
only  4  oases  in  6,146  admissions. 
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CHAPTER  LVI. 
NUEVITAS. 

This  town,  said  to  have  been  first  settled  in  1513  bnt  to  have  been  of  little  conse 
qnence  until  1819,  is  in  the  province  of  Puerto  Principe,  and  is  chiefly  of  importance 
because  the  seaport  of  Puerto  Principe,  the  largest  inland  city  of  Cuba.  With  this 
city  Noevitas  is  connected  by  a  railroad  which  runs  southwest  to  a  distance  of  72.6 
kilometers,  or  45  miles.  A  steamship  line,  which  connects  Nuevitas  with  other  Cuban 
ports,  halts  at  this  place  at  least  three  times  a  month. 

Nuevitas  is  on  the  north  coast,  between  the  two  other  ports  of  entry,  Remedios  and 
Gibara,  and  is  located  on  the  west  bank  of  the  large  harbor  of  Nuevitas,  some  15  miles 
from  the  open  sea.  It  is  situated  on  a  sharply-inclined  plane,  so  that  from  its  water- 
front to  the  upper  town  an  elevation  of  about  130  feet  above  the  sea  is  reached.  Pe- 
zuela  reported,  in  1966 :  "The  soil  over  which  Nuevitas  is  built  is  in  part  rocky,  but 
more  generally  clay ish  in  character,  so  that  some  streets  in  the  rainy  season  are  almost 
impassable.  The  climate  is  healthy,  although  during  the  prevalence  of  north  winds 
some  endemic  fevers  prevail,  and,  as  there  are  no  swamps  in  the  neighborhood,  their 
causation  can  only  be  attributed  to  the  existence  of  some  pits  dug  by  some  of  the  inhab- 
itants to  keep  water,  which  is  so  scarce  in  this  town  that  in  the  dry  season  a  pipe  sells 
at  $1." 

The  harbor  or  bay  is  described  as  the  second  one  in  size  in  Cuba,  some  57  square 
miles  in  extent,  and  Hazard  says :  "The  entrance  to  this  superb  bay  forms  a  narrow 
cation  of  from  4  to  5}  miles  long,  forming  two  bays  within  its  limits,  one  properly 
called  Nuevitas,  and  the  other  Mayanabo,  into  each  of  which  emptytwo  rivers.  There 
are  some  prominent  islands  in  it,  known  as  Los  Ballenatos  (Young  whales)."  The  har- 
bor of  Nuevitas  is  somewhat  circular,  about  6£  miles  in  diameter ;  and  Mayanabo,  a 
projecting  northwestern  horn,  is  some  13  miles  long  and  3  miles  wide.  The  harbor 
of  Nuevitas  is,  on  the  whole,  shallow,  though  a  harbor  of  the  first  class.  On  the  offi- 
cial charts  a  depth  of  17  feet  is  marked  nearly  one  mile  distant  from  the  town,  and  26 
feet  more  than  2  miles  distant,  so  that  foreign  vessels  must  anchor  far  from  the  town 
and  have  abundance  of  sea-room ;  hence  the  danger  of  infection  is  comparatively  slight. 
It  is  worth  noting  that  the  harbor  of  Nuevitas  was  the  first  place  in  Cuba  visited  by 
Columbus,  on  October  28, 1492.  Of  the  14  Cuban  ports  of  entry,  Nuevitas  is  one  of 
those  of  least  importance  to  American  vessels. 

Two  official  reports  were  received  from  Nuevitas,  one  from  Mr.  J.  Sanchez,  United 
States  consular  agent,  and  the  other  through  the  Spanish  commission,  from  the  board 
of  health.    From  these  is  derived  much  of  the  following  information. 

Table  No.  82.— Population. 


Census. 


1862 
1877 


Whites. 

Asiatics. 

Colored. 

Total. 

1,816 
8,842 

892 
884 

2,208 
4,466 

40 

Number  of 
booses. 


806 
543 


Although  the  above  re 
total  at  both  4,648  and  4, 


rt  for  1877  is  official,  still  a  second  report  stated  the  sum 


DEATHS. 


These  in  1878  were  reported  by  the  board  of  health  to  have  been  120  whites,  28  col- 
ored, and  148  total  population.  These  figures  yield  the  following  death-rates  for 
1878,  viz,  30.91  for  the  whites,  47.94  for  the  colored,  and  33.14  for  the  total  population. 


YELLOW  FEVER. 


Peliuela,  in  1855,  reported  that  the  public  health  is  usually  good  at  Nuevitas ;  that 
yellow  fever  occurs  exceptionally,  only  three  or  four  cases  annually ;  and  that  in  1854 
there  was  only  one  case,  this  in  the  military  hospital.  Pezuela's  statistics,  Table  No. 
47,  for  the  five  years  1855-'59,  report  an  annual  average  of  16  cases  in  the  civil,  and  15 
cases  in  the  military  hospital.  The  military  hospital  statistics,  Table  No.  46,  cover 
twenty-two  years,  viz,  the  twelve  years  lSSl-'b^  (1863-,68  hospital  closed),  and  the 
ten  years  1869-78.  Prior  to  1863  there  were  four  years  without  any  cases,  which  were 
not  numerous,  except  in  1852  and  in  1855-^56.    During  the  ten  years  1869-78,  there  were 
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annually  from  1  to  202  cases,  the  disease  specially  prevailing  1869-73  and  1876-78. 
In  1875  there  was  only  1  case  in  3,089  admissions,  while  in  1876  there  were  94  cases  in 
only  2,210  admissions. 

The  board  of  health  reported,  September  5,  1879,  "We  are  undetermined  whether 
yellow  fever  is  indigenous  or  imported.  This  endemic  prevails  July  to  October ;  how- 
ever, a  few  cases  occur  both  before  and  after  these  months.  Four  cases  have  occurred 
this  year.  Few  cases  occur  in  private  practice.  Only  one  soldier  has  been  attacked 
this  year,  and  there  have  been  several  cases  in  the  marine  hospital  from  a  gunboat. 
The  adjacent  towns,  Baga  and  San  Miguel,  have  a  scanty  population,  and  the  natives 
are  acclimated.  Spaniards  living  there  are  not  now  having  yellow  fever,  although  the 
local  hygiene  of  said  places  is  very  bad."  The  village  of  Baga  is  reported  to  have  had 
in  1877  a  population  of  102 ;  it  is  located  about  5  miles  south  of  Nnevitas,  on  the 
southern  extremity  of  the  harbor:  from  it  a  railroad  runs  5}  miles  south  to  the  inland 
village  of  San  Mignel,  which  had  in  1877  a  population  of  1,371. 

Mr.  Sanchez  reported  that  "  yellow  fever  prevails  annually,  July  to  November,  as  an 
endemic.  It  is  believed  to  oe  indigenous  and  not  imported.  The  disease  is  brought 
in  from  other  places,  but  is  not  contagious.  There  has  never  been  a  case  among  the 
natives,  and  these  do  not  get  the  disease  on  visiting  infected  places.  Spaniards  are 
attacked  here,  even  after  three  years'  residence.  There  are  many  unacclimated 
soldiers  and  marines  and  a  large  floating  population  here.  Before  the  war,  Nnevitas 
and  Puerto  Principe  were  rated  among  the  healthiest  places  in  Cuba,  but  we  now 
have  a  great  deal  of  malarial,  pernicious,  and  typhoid  fever.  The  adjacent  towns  are 
Baga,  San  Miguel,  and  Puerto  Principe,  all  of  which  have  yellow  fever  just  as  Nnevitas 
has. 

"  This  year  Nue vitas  is  very  healthy,  no  disease  prevailing  except  malarial  fever. 
There  is  now  here  a  Russian  vessel ;  all  hands  on  board  are  both  working  and  drinking 
hard,  but  none  have  vet  been  sick.  The  only  cases  we  have  had  this  year  were  in  the 
marine  hospital  and  from  the  gunboat  Gaoeta,  which  did  not  come  from  Havana  direct, 
but  has  been  for  some  time  in  this  harbor.  Some  eight  men  from  the  Gaoeta  have 
died  and  another  is  dying.    The  complement  of  a  gunboat  is  usually  about  30  men. 

"  The  shipping  has  continued  this  year  free  from  yellow  fever,  and  during  my  resi- 
dence of  thirty  years  here  I  have  never  known  of  the  existence  of  a  single  case  of 
this  disease  on  board  of  any  American  vessel  while  at  this  port.  There  has  been  mnch 
traffic  with  the  United  States ;  at  times  as  many  as  10  to  12  American  vessels  have  been 
here  together ;  yet  I  never  saw  or  heard  of  one  case  of  yellow  fever  on  board  any  of 
them.  The  thermometer  does  not  range  here  in  the  shade  over  85°  to  90°  F.,  but  this 
summer  has  been  unusually  warm,  and  the  thermometer  has  ranged  from  90°  to  95°  F." 

The  Nuevitas  newspaper  reported,  in  September,  1879,  "Notwithstanding  the  great 
heat  since  June,  and  the  great  prevalence  of  yellow  fever  at  Havana,  we,  thank  God, 
have  had  none  of  the  disease  here." 


CHAPTER  LVII. 
PALMA  SORIANO. 

This  little  inland  village,  which  in  1862  had  a  population  of  214,  is  in  the  province 
of  Cuba,  located  in  a  mountainous  section,  some  twenty  miles  northwest  of  the  city 
of  Cuba,  and  on  the  high-road  to  Bayamo. 

No  information  was  obtained  of  this  place,  except  such  as  is  recorded  in  the  military 
hospital  statistics,  Table  No.  46.  These  statistics  cover  only  the  five  years  1874-78, 
and  report  no  prevalence  of  the  disease  except  during  1878,  when  there  were  175  cases 
of  yellow  fever  among  1,938  admissions.  In  1877  there  were  1,972  admissions,  without 
one  case  of  yellow  fever.  In  1878  yellow  fever  was  specially  severe  in  the  city  of 
Cuba. 


CHAPTER   LVIII. 
PINAR  DEL  RIO. 


This,  the  chief  town  in  the  Province  of  Pinar  del  Rio,  was  founded  in  1772-1776. 
It  is  located  190  kilometers,  or  118  miles,  southwest  of  Havana,  about  25  miles  from 
the  northern  and  12  miles  from  the  southern  sea-coast.  A  railroad  destined  from 
Pinar  del  Rio  hat  reached  Paso  Real  within  about  25  miles.    The  town  is  built  on  toe 
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aide  and  summit  of  a  hill  about  20  meters,  or  66  feet,  high,  the  altitude  above  the  sea 
being  50  meters,  or  160  feet.  In  this  district  there  are  no  ports  of  entry  nor  any  mari- 
time towns — only  shipping  piers,  where  travelers  remain  a  very  short  time.  Hence, 
reports  the  board  of  health,  "  there  has  never  been  a  ease  of  yellow  fever  in  the  mari- 
time border  of  this  district,  which  is  low,  marshy,  covered  with  mangroves,  and  unin- 
habitable.1' 

POPULATION. 

In  1862  then  were  2,000  whites,  1,068  colored,  or  a  total  population  of  3,088.  This 
number  is  reported  to  have  been  in  1877  about  5,000.  The  annual  mortality  is  un- 
known. 

YELLOW  FEYXR. 

Pefiuela  reported,  in  1854,  "In  the  town  of  Pinar  del  Rio  yellow  fever  occurs  as  a 
sporadic  disease,  and  in  1853  there  were  six  cases  in  the  garrison  and  four  among  citi- 
zens. All  had  recently  arrived  from  Spain.  Five  died,  and  two  were  attacked  while 
en  route  from  Havana."  He  also  refers  to  the  prevalence  of  the  disease  in  1853  and 
1854  at  Consolacion  del  Sur,  an  inland  town  about  30  miles  east  of  Pinar  del  Rio,  on 
the  road  to  Havana. 

Pezuela's  statistics  for  the  five  years  1855-'59,  Table  No.  47,  report  an  annual  aver- 
age of  17  cases  iri  the  civil  and  of  89  cases  in  the  military  hospital. 

The  military  hospital  statistics,  Table  No.  46,  report  only  the  nineteen  years,  1851- 
1869.  During  five  of  these  nineteen  years  there  were  no  cases ;  during  eight  other 
years  there  were  only  from  1  to  7  cases ;  and  there  was  no  notable  prevalence  of  the 
disease  except  during  the  years  1854,  1857,  1859  (severest),  and  1869.  In  1858,  of  826 
admissions,  there  were  no  cases  of  yellow  fever ;  but  there  were  96  cases  of  434  admis- 
sions in  1869. 

Dr.  Argumosa  (pp.  68-70,  vol.  1,  1875,  Cronica  Medico-Quirurgica  de  la  Habana) 
published  a  report  respecting  the  region  of  country  about  Pinar  del  Rio  to  the  follow- 
ing effect :  In  the  lowlands  near  the  sea-coast  intermittents  prevail,  and  bilious  fever, 
dysentery  aud  entero-colitis  occur  in  the  summer.  In  this  section  tubercular,  scrofu- 
lous and  rheumatic  diseases  are  rare,  phthisis  very  rare.  There  are  no  large  cities: 
Pinar  del  Rio  is  the  largest  town,  and  next  in  size  is  Consolacion  del  Sur,  while  all 
other  towns  are  quite  small.  Hence  there  is  no  aggregation  or  density  of  population 
to  explain  the  causation  of  disease.  The  great  sociability  of  the  people,  and  the 
rapidity  and  frequency  of  their  intercourse  on  horseback,  are  "sufficient  to  transmit 
the  different  contagious  diseases,  such  as  small-pox,  measles,  yellow  fever,  and  diphthe- 
ria, none  of  which  are  endemic  in  this  section  of  country.'1 

The  board  of  health  reported  in  1879,  through  the  Spanish  Commission,  as  follows : 
"  Yellow  fever  rarely  shows  itself  here,  and  no  data  exist  respecting  past  epidemics. 
Not  a  single  authentic  case  has  ever  developed  spontaneously  in  this  town  or  district. 
The  first  cases  always  proceed  from  visits  paid  by  persons,  shortly  before  their  attacks, 
to  infected  places.  While  not  endemic,  the  disease  has  in  some  summers  occurred  as> 
an  epidemic,  imported  from  an  infected  place.  In  no  one  of  our  epidemics  have  the 
deatns  exceeded  20  inhabitants.  Not  more  than  25  immigrants  settle  here  per  annum, 
and  as  epidemics  have  only  occurred  every  four  to  five  years,  not  more  than  100  inhab- 
itants are  exposed.  We  have  never  heard  of  any  native  having  been  attacked,  and 
negroes  do  not  have  the  disease,  although  living  in  the  worst  hygienic  conditions. 

"Every  epidemic  has  always  commenced  with  persons  arriving  from  an  infected 

Slace.  Those  attacked  have  always  been  foreigners,  and  if  these  foreign-born  resi- 
ents  avoided  contact  with  infected  persons,  they  would  escape  the  disease,  for,  it 
never  develops  here  spontaneously. 

"There  has  been  no  garrison  of  troops  here  since  1869  until  this  year,  when  we  have 
400  soldiers.  To  August  31, 1879,  there  have  been  7  deaths  by  yellow  fever,  4  soldiers 
and  3  civilians.  The  first  case  was  attacked  on  July  24.  None  were  natives  of  Cuba, 
and  all  came  from  Havana.  Thus  far,  residents  have  escaped,  and  as  the  hospital  is 
located  on  the  highest  ground  to  the  west  of  the  town,  it  is  probable  thai  the  disease 
will  be  limited  to  the  recently-arrived  soldiers. 

"  At  present  none  of  the  towns  of  the  Vuelta  Abajo  [province  of  Pinar  del  Rio]  suffer 
from  yellow  fever,  which  is  an  extremely  rare,  if  not  unknown,  disease. 

"On  December  25,  1868,  the  thermometer  here  descended  to  the  very  exceptional 
point  of  10°  C.  (50°  F.) ;  in  all  subsequent  winters  the  extremes  have  been  14°-16°  C. 
(57.2°-60.8°  F.)  During  summer,  in  well  ventilated  rooms  and  in  the  ahade,  the  ex- 
treme temperature  is  33°  C.  (91.4°  F.) ;  but  this  maximum  is  reached  only  in  July." 

As  seen,  Pinar  del  Rio  has  little  yellow  fever,  and  little,  as  well  as  difficult,  commer- 
cial intercourse  with  Havana  or  other  infected  place. 
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CHAPTER   LIX. 

PUERTO  PADRE. 

No  inhabited  place  by  this  name  has  been  found.  The  harbor  of  Puerto  del  Padre 
*ia  on  the  north  coast,  between  Nuevitas  and  Gibara,  and  is  one  of  the  largest  and 
best  harbors  in  Cuba.  There  are  no  towns  of  any  size,  nor  any  port  of  entry,  on  this 
harbor.  No  information  was  received  respecting  it  except  as  reported  in  the  military 
hospital  statistics  (Table  No.  46),  which  indicate  the  existence  of  an  encampment  on 
this  harbor  during  the  five  years  1874  to  1878,  when  there  were,  of  6,554  admissions  to 
the  military  hospital,  only  8  cases  of  yellow  fever,  3  in  1875  ana  5  in  1876. 


CHAPTER   LX. 
PUERTO  PRINCIPE. 

This  city,  founded  in  1515,  is  in  the  province  of  Puerto  Principe,  and  was  long  the 
second  city  in  size  in  Cuba.  By  the  census  of  1877  it  now  rants  after  Havana  and 
Cuba,  having,  however,  only  156  less  population  than  the  latter.  It  is  further  inland 
than  any  place  of  note  in  the  island,  being  about  35  miles  from  the  northern,  and  45 
miles  from  the  southern  coast.  A  railroad  connects  it  with  its  sea-port,  Nuevitas,  45 
miles  northeast ;  45  miles  south  of  it  is  the  port  of  entry,  Santa  Cruz,  but  the  com- 
munication therewith  is  over  a  difficult  wagon-road. 

Pezuela  states  that  this  city  is  located  on  a  broad,  sandy  savannah,  at  considerable 
elevation  above  the  sea ;  and  Hazard  describes  it  as  the  quaintest,  most  antiquated 
town  in  Cuba,  a  relic  of  the  middle  ages,  having  narrow,  tortuous  streets,  many  being 
unpaved  and  without  sidewalks.  It  is  Bituated  in  the  heart  of  the  grazing  and  cattle- 
raising  country,  from  which  business  it  derives  its  importance.  Puerto  Principe  has 
no  mountains  to  cut  off  the  sea  breezes. 

POPULATION. 

In  1842 the  population  was  24,034,  in  1862  it  was  30,585  (whites  18,216,  colored  12,371), 
and  in  1877  it  was  40,679. 

Although  special  reports  from  this  important  city  were  solicited,  none  were  received,, 
due  probably  to  the  insurrectionary  excitement  then  prevailing  in  this  section. 

In  Havana  well-informed  physicians,  as  well  as  non-professional  residents,  asserted 
that  Puerto  Principe  had  never  suffered  with  yellow  fever,  because  of  its  elevated, 
salubrious  location  and  distance  from  the  sea,  until  the  insurrection  of  1868-1878. 
How  great  an  error  this  was  will  now  be  shown. 

Pezuela's  statistics  for  the  five  years  1855-1859  (Table  No.  47),  report  an  annual 
average  of  203  cases  in  the  civil,  ana  of  237  cases  in  the  military  hospital.  The  military 
hospital  statistics  (Table  No.  46)  cover  the  twenty-eight  years,  1851-1878,  and  report 
some  cases  of  the  disease  every  year,  except  one,  1866,  when  there  was  less  of  the  dis- 
ease throughout  Cuba  than  in  any  year  reported.  During  nine  other  years  there 
were  only  3  to  46  cases.  There  was  considerable  prevalence  of  the  disease  in  1851. 
1854-1859,  1865  (the  severest),  1869-1874,  and  1876->77.  In  1864  there  were  only  & 
cases  in  4,103  admissions,  while  in  1865  there  were  739  cases  in  3,613  admissions. 


CHAPTER    LXI. 

REGLA. 

This  town,  founded  in  1714,  is  in  the  province  of  Havana,  and  located  on  the  eastern 
shore  of  the  harbor,  and  directly  opposite  to  the  central  part  of  the  city  of  Havana. 
The  intervening  harbor  is,  at  this  point,  1,050  yards,  or  three-fifths  of  a  mile  wide, 
and  is  traversed  in  a  few  minutes  by  steam-ferries  which  run  several  times  every  hour. 
While  all  of  the  western  shore  of  the  harbor,  as  also  a  part  of  the  northern  sea-shore, 
is  occupied  by  Havana,  the  eastern  shore  of  the  harbor,  much  more  extensive,  be- 
cause of  two  deep  indentations  made  in  it,  by  what  are  called  the  "ensenadas"  or 
cores  of  Marimelena  and  of  Guasabacoa,  is  occupied  in  only  small  part,  and  by  the  two 
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settlements  of  Casa  Blanca  and  of  Regla.  These  are  separated  by  the  bay  of  Marime- 
lena,  about  three-fifths  of  a  mile  wide.  Casa  Blanca,  nearest  the  harbors  entrance, 
is  one  of  the  wards  of  Havana,  as  Regla  was  for  along  time ;  hence,  the  population  and 
deaths  of  Regla  have  in  the  past  been  included  in  those  of  Havana.  But,  for  some 
years  now,  Regla  has  been  separated  from  Havana,  and  therefore  must  be  so  considered. 
Built  upon  a  slope,  the  natural  drainage  is  good  ;  however,  art  has  aided  nature  so 
little  that  the  drainage  cannot  be  said  to  be  good.  The  town  has  a  dilapidated,  un- 
cared  for  and  filthy  appearance.  Built  on  a  tongue  of  land  projecting  between  the  coves'' 
of  Marimelena  and  Guasabacoa,  it  is  very  near  to  their  shores  of  mangrove  marshes, 
which  are  very  extensive  around  the  bay  of  Marimelena.  Hence,  Regla  is  much  ex- 
posed to  malaria.  In  Regla,  itself,  is  a  much-used,  and,  in  a  sanitary  point  of  view,  a 
very  badly-located  depot  for  ballast.  There  are.  in  all,  some  five  different  depots  for 
ballast  located  along  the  eastern  shore  of  the  harbor  of  Havana,  none  of  which  should 
be  regarded  with  so  much  suspicion  as  the  much-used  one  at  Regla,  and  the  one,  now 
little  used,  at  Casa  Blanca. 

POPULATION. 

The  population  was  "  abont  2,000  "  in  1812 ;  5,693  in  1827;  and  about  9,600  in  1862. 
Census  of  1877 :  white,  8,983;  colored,  2.048;  total,  11,031. 

The  un acclimated  population  fe  small,  and,  so  far  as  yellow  fever  is  concerned, 
Regla  is  a  part  of,  and  in  no  wise  better  off  than  Havana.  The  following  statistics 
prove  that  its  general  sanitary  condition  is  even  worse  than  that  of  Havana,  as  a 
whole,  probably  illustrating  the  condition  of  some  of  the  worst  wards  in  Havana. 


Table  No.  83.— Mortality  by  distase*  in  Begla,  in  1678  and  1879,  by  Dr.  A.  G.  Z>«*  Voile. 


Alcoholism 

Anthrax v 

Cerebral  diseases. 

Diarrhoea 

Dysentery 

Diphtheria 

Bolampaia 

Fevers: 

Bilious 

Paludal 

Typhoid 

Yefiow* 

Heart  disease 

Hepatic  disease. . . 


1878. 

1 
1879.    , 

1 

2 

i 
1  i 

1 

0  ' 

8 

19 

80 

27 

2 

1 

1 

1 

7 

11 

1 

4 

89 

12 

9 

9 

24 

17 

20 

26 

20 

80 

Measles 

Meningitis ,. 

Phthisis 

Pneumonia 

Small-pox 

Tetanus 

Tetanus,  infant 

All  other  diseases . . . 

Totals 

Whites  and  Asiatics 
Colored 


1878. 


1 

16 

98 

16 

126 

4 
27 
95 


668 


1870. 


0 

13 

102 

18 

66 

5 
21 
91 


464 


418 
185 


125 


*  "June  16, 1878,  Dr.  Lluria  certified  the  death  by  yellow  fever  of  a  child  three  yean  old  born  in 


As  above  shown,  phthisis,  small-pox,  and  malarial  fevers  are  the  worst  enemies  of 
Regla's  native  population.  Negroes  are  especially  liable  to  the  two  former;  hence, 
probably,  their  nigh  death-rate. 


DEATH-RATES. 


White. 

Colored. 

TotaL 

1878 

46.52 
87.78 

66.91 
6X08 

50.18 

1879 

43.06 

CHAPTER    LXII. 
REMEDI08. 


This  town,  founded  in  1515,  is  in  the  province  of  Santa  Clara.  It  is  on  the  north- 
ern coast,  8.5  kilometers  or  5±  miles  from  its  sea-port,  Caibarien.  A  railroad,  destined 
for  Sanoti  Spiritus,  is  completed  from  Caibarien  via  Remedios,  some  28  miles  south- 
west, to  San  Andres.    Remedios  is  elevated  60  feet  above  the  sea. 

Reports  were  received  from  Dr.  P.  de  Elizalde  and  from  the  mayoralty,  through  the 
Spanish  Commission.  From  these  the  following  information  is  for  the  most  part 
derived. 
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Table  No.  84.— Population. 


Census  of— 


1803 
1877 


Whites. 

Asiatics. 

Colored. 

4,800 
8,547 

2,837 
3,405 

500 

Total. 


7.637 
12.452 


Number  of 
booses. 


1,158 


While  the  above  censes  for  1877  is  given  in  an  official  manuscript  report,  yet  two 
other  totals  were  reported  instead  of  12,452,  viz,  13,292  and  13,930. 


Table  No.  85.—  Deaths  of  civilians. 


!  In  town. 

1 

In 
coon  try. 

Total 

Number  by 
yellow  fe- 
ver. 

1878 

i 
!           507 

151 
22 

748 

5 

First  iix  mnntbs  of  1879  T .ttt-».t.tt 

1            204 

1 

DEATH-RATE. 

As  the  data  reported  for  the  population  are  discrepant,  and  those  for  deaths  are  con- 
fusing as  to  country  and  town,  no  exact  estimate  can  be  made.  However,  Dr.  Elizalde 
reports  the  annual  death-rate  to  be  "  about  50."  and  the  mayoralty,  i.  ?.,  probably  the 
board  of  health,  to  be  from  "  40.  to  45."  It  is  specially  stated  as  to  these  death-rates 
that  "no  contagious  diseases  have  occurred." 

YELLOW  FEVER. 

Penuela  reported,  in  1854,  "  During  the  seven  years  I  have  practiced  in  this  town  I 
have  not  seen  a  single  case  of  yellow  fever."  But  the  disease  did  make  its  appear- 
ance in  1854,  for  the  mayoralty  reported  tbat  since  1854  yellow  fever  has  annually 
prevailed  here,  especially  July  to  October,  and  Dr.  Elizalde  reported  tbat  the  disease 
was  especially  severe  in  1854,  1855,  and  1869. 

The  military  hospital  statistics,  Table  No.  46,  cover  the  twenty-eight  years  1851-^78, 
and  report  no  cases  of  yellow  fever  in  fourteen  of  these  twenty-eight  years,  and  the 
first  cases  reported  were  in  1857.  However,  the  mayoralty  report  states  specifically 
that  the  disease  prevailed  in  1854  with  special  severity  among  the  soldiers  who  were 
sent  to  Remedios  in  order  to  be  acclimated.  According  to  the  military  hospital  sta- 
tistics, the  only  years  during  which  the  cases  were  at  all  numerous  were  18o7-'5e<  (instead 
of  1854-'55),  1869, 1870, 1871,  and  1875.  This  inland  town  has  apparently  suffered  more 
than  its  sea-port  Caibarien,  which  is  only  a  place  of  transit  for  soldiers  between  Ha- 
vana, as  also  between  other  ports  and  Remedios. 

The  mayoralty  report  states  that  "  vellow  fever  is  believed  to  be  indigenous  here, 
but  tbat  it  does  not  habitually  prevail.  There  are  about  V>0  unacclimated  persons 
now  here  and  liable ;  in  1878  only  five  civilians  and  four  soldiers  died  here  of  yellow 
f^ver.  The  epidemic  of  1869  attacked  especially  the  native  Cuban  refugees  from  the 
back  country.  Yellow  fever  prevails  at  no  adjacent  town  except  at  Caibarien,  and 
this  is  believed  to  be  due  to  absence  of  the  poison  in  these  towns.  A  frost  occurred  here 
on  December  24,  1856." 

Dr.  Elizalde,  writing  with  twenty-two  years  experience,  reported :  "  Yellow  fever  is 
indigenous  here.  The  average  annual  number  ot  the  unacclimated  is  probably  40  to 
50  persons.  Cases  of  yellow  fever  occur  every  year.  The  majority  of  those  attacked 
in  1869  were  native  Cubans,  who  were  refugees  because  of  the  insurrection  from  inte- 
rior and  uninfected  towns.  Excepting  Caibarien,  the  other  towns  are  inhabited  by 
persons  not  acclimated,  consequently  liable  to  yellow  fever;  as  this  never  visits  them, 
it  is  natural  to  suppose  that  their  exemption  is  due  to  absence  of  the  causes  which 
produce  the  disease." 


CHAPTER   LXIII. 
8AGUA,  OR  SAGUA  LA  GRANDE. 

This  modern  town,  founded  about  1817,  is  in  the  Province  of  Santa  Clara.  Although 
a  port  of  entry  since  1844.  the  fifth  in  importance  to  American  commerce  among  the 
14  Cuban  ports  of  entry,  it  is  none  the  less  16  kilometers,  or  10  miles,  from  the  northern 
last,  and  from  Its  sea-port,  Isabela  de  Sagua.    Isabels  is  at  the  month  of  the 
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river  Sagua,  on  the  west  bank  of  which  the  town  of  Sagua  is  located.  It  is  about  90 
milt's  east  of  Cardenas. 

The  sea- port  has  no  inclosed  harbor,  but  a  roadstead  protected  by  islands.  By  the 
chart,  this  roadstead  is  so  shallow  that  its  greatest  deptn  is  IS  foot,  and  this  depth  is 
not  nearer  the  shore  than  2J  miles,  while  a  depth  of  18  feet  is  not  found  until  6  miles 
distant  from  the  mainland  beyond  the  islands  which  guard  the  roadstead.  Hence,  the 
anchorage  ground  must  be  so  distant  that  ships  there  run  little  danger  of  infect  inn. 

A  railroad,  opened  in  1956,  runs  from  Concha,  or  Isabel  a,  at  the  mouth  of  the  river 
Sagua,  via  the  town  of  Sagua,  10  miles  south,  to  the  inland  town  of  Santo  Domingo, 


Cuban  main  trunk  line,  and  thereby  with  Havana,  blatanzas,  Cardenas,  and  Cienlue- 


49  kilometers,  or  29,  miles,  distant.    This  branch  to  Santo  Domingo  link*  H&gui 

r- ___:_. i_  -,  =  _..      __.,.!__.., -^    „ w r,__., mjcTC 

Cienfnegos  108  kilometers,  or  67  miles. 

PemeTa  states  that  Sagua  is  a  healthy  place,  except  that  malarial  fevers  prevail  in 
the  raiuy  season.  Reports  were  received  from  Mr.  J.  F.  Swords,  United  States  consu- 
lar agent,  from  Dr.  Nicolas  de  la  Pons,  to  whom  special  thanks  are  due,  and,  through 
the  Spanish  Commission,  from  the  board  of  health.  From  these  sources  most  of  the 
following  facts  were  obtained. 

Table  No.  86.— Population 


Census  of— 

WUttl. 

Colored. 

Total 

Number  of 

1828 

403 

9,(32 
18.  SB 

a 

5,833 

72,  MB 

8,788 
6,805 

Of  the  12,648  whites  In  1877,  there  were  2,153  Chinese,  or  Asiatics. 

Table  No.  87 .—Baptisms  or  birth*. 


Tears. 

Whites. 

Colored. 

ToUL 

18-8 

428 

353 

202 
224 

S31 

DEATHS. 
Table  No.  $8.— Mortality  ttatistia  of  Sagua  for  the  SK 


I  year*,  January,  1856,  to  November 
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HI 
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34 

Ul 

87 

M 

■■• 
Ml 

*■; 

217 
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2M 
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87 
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74 

78 
88 

88 

188 

248 
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848 

178 
144 

780 

1OT7.. 

1887 

Flntt  fn       ■;■-''  IE  -  J  . 

ass 

Table  No.  89.- 

-Death-ratel. 

Annual  average  of  three  years. 

™» 

Colored. 

Total 

25.  54 

28.08 

25.78 

ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH.   291 

Separating  the  Asiatics  from  the  whites  for  the  years  1876-*77->78,  the  "white  death- 
rate  was  55.65,  and  the  death-rate  of  Chinese  43.66.  However,  the  above  data  show 
that  this  excessive  death-rate  of  the  whites  was  not  usual. 

YELLOW  FEVER. 

Pezuela's  statistics  for  the  five  years.  1655-'59,  Table  No.  47,  report  an  annual  average- 
of  43  cases  of  yellow  fever  in  the  civil  and  16  cases  in  the  military  hospital. 

The  military  hospital  statistics,  Table  No.  46,  cover  nineteen  years,  viz.  the  fifteen 
years  1«51-1865,  and  the  four  years  1869-1872.  No  cases  are  reported  during  eight 
of  these  nineteen  years,  and  no  case  until  1855,  when  only  one  case  occurred.  During 
seven  other  of  the  nineteen  years  the  cases  ranged  from  1  to  10.  Thus,  only  four  of 
the  nineteen  years,  1856, 1858, 1860,  and  1861,  snfiered  at  all  seriously,  ana  in  the  worst 
of  these  years,  1861,  there  were  only  32  cases  in  130  soldiers  admitted  for  all  diseases. 

Apparently  yellow  fever  did  not  begin  in  Sagua  until  the  railroad,  completed  at 
alleged  in  1858,  approached  it. 

Dr.  Nicolas  de  la  Pefia,  medical  director  of  the  civil  and  military  hospital,  kindly 
forwarded  the  following  data : 

Table  No.  90. 


1 

Civil  hospital 

Military  hospital. 

Tears. 

i 

All  disease*. 

Yellow  fever. 

All  diseases.      ' 

Yellow  fever. 

Admitted.! 

i 

Died. 

Admitted.'   Died. 

1 

Admitted. 

Died. 

Admitted. 

Died. 

187» 

1*77  

1878 

To  September  18, 1879. 

832 

930  , 
713  ' 

127 

104 

92 

61 

22 

20 

15 

0 

6 
4 

0 
0 

2,893 

2,718 

248 

108 

187  ' 
|        135  | 

n.; 

i        i 

124 

63 

4 

0 

86 

88 

8 

0 

Dr.  de  la  Pefia  further  reported  that  the  town,  its  suburbs,  and  its  sea-port  were 
never  healthier  than  in  1879,  there  being  no  sickness  other  than  of  chronic  diseases 
and  the  usual  malarial  fevers,  with  few  cases  of  these,  although  there  are  now  200 
soldiers  here  in  rather  limited  quarters. 

The  board  of  health  reported  that  "from  July  to  October  the  yellow  fever  prevails 
in  every  year  at  both  Sagua  and  at  its  sea-port,  Isabela;  that  it  is  endemic  in  these 
places ;  that  there  are  always  here  a  number  of  unacclimated  persons ;  that  the  aver- 
age annual  temperature  is  24°  Reaumur  (86°  F. ) ;  and  that  frost  occurred  on  December 
24.  1856. " 

Mr.  Swords  reported:  "Yellow  fever  has  always  been  imnorted  to  this  place  from 
Havana.  There  has  been  no  epidemic  for  seven  years  nor  death  of  any  native  resi- 
dent. The  unacclimated  number  about  450,  viz,  50  transient  non-resident  citizens, 
and  400  soldiers  changing  station.  The  medical  officers  of  this  port  have  heard  of 
only  one  case  of  yellow  fever  this  year,  a  death  on  board  of  a  British  brig,  the  Vigilant, 
before  entering  this  harbor.  The  surrounding  inland  towns,  Santa  Clara,  Santo  Do- 
mingo, Cruces,  and  Cifaentes,  are  equally  as  liable  to  yellow  fever  as  is  Sagua." 

On  September  29, 1879,  the  bark  Clara  E.  McGilvery  did  arrive  infected  with  yellow 
fever  at  Philadelphia,  having  sailed  from  Sagua  on  September  22 :  but  this  bark  had 
also  been  at  Matanzas  from  August  19  to  22.  It  was  reported  that  the  shipping  at 
8agua  was  never  infected.  This  report  was  sufficiently  general  and  positive  to  indi- 
cate, at  least,  that  vessels  at  Sagua  were  rarely  infected. 


CHAPTER  LXIV. 


SAN  ANTONIO  DE  LOS  BANOS. 

The  origin  of  this  town  in  the  Province  of  Havana  can  be  traced  to  1784.  It  is  an 
bland  town  about  12  miles  from  the  northern,  and  15  from  the  southern  sea-coast.  It 
is  about  20  miles  southwest  of  Havana,  and  is  on  the  railroad,  opened  in  1849,  from 
Havana  to  Guanajay.  It  is  on  high  ground,  which  is  the  watershed  for  both  the  north 
tad  south  coast.  The  Ariguanabo  river  waters  this  locality,  permeates  the  soil  in  all 
directions,  keeps  the  climate  very  humid,  and  probably  contributes  malaria. 
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POPULATION  AND  DEATHS. 

The  census  of  1862  states  that  the  population  of  the  town  was  4,247,  and  the  number 
of  houses  961.  The  census  of  1877  reported  the  population  of  the  jurisdiction  or 
municipality  to  have  been  10,098.  The  mayor  reported,  through  the  Spanish  commission, 
August,  1879,  that  the  population  of  San  Antonio  and  the  adjacent  country  was  about 
9,000,  of  the  town  about  4,000  to  4,500,  and  that  the  annual  deaths  were  about  '300, 
data  too  indefinite  for  the  estimation  of  death-rates.  However,  according  to  the 
official  report  of  deaths  by  the  mayor  the  death-rate  would  be  somewhere  from  33.3 
to  66.6  per  1,000  population. 

YELLOW  FEVER.' 

Pezuela's  statistics,  Table  No.  47,  for  the  five  years  1855-'59  report  an  annual  average  of 
13  cases  in  the  civil  and  18  in  the  military  hospital. 

The  military  hospital  statistics,  Table  No.  46,  cover  the  twenty  years  1851-1870,  and 
report  no  cases  during  six  of  these  twenty  years.  During  seven  other  years  the  cases 
ranged  from  2  to  14,  and  the  cases  were  not  numerous  except  in  1854,  1856,  1857,  and 
1861,  '62,  '63,  '64.    It  was  worse  in  1854  than  in  any  other  of  the  twenty  years. 

The  mayor's  report  states  that  "  though  fatal  cases  have  occurred  here  since  1854, 
these  have  always  been  of  Spaniards.  The  disease  has  never  been  as  severe  as  in  1854. 
From  20  to  30  onacclimated  persons  are  habitually  here.  All  adjacent  places  are  like 
San  Antonio  as  to  yellow  fever. n 


CHAPTER  LXV. 
SAN  CRISTOBAL. 

This  inland  town  is  in  the  province  of  Pinar  del  Rio,  about  midway  the  northern  and 
southern  coast,  and  about  17  miles  distant  therefrom.  It  is  about  50  miles  southwest 
of  Havana,  and  on  the  railroad  destined  for  Pinar  del  Rio.  It  is  reported  to  possess  a 
dry.  elevated,  and  healthy  location,  and  to  have  had  a  population  of  1,551  in  1877. 
No  information  was  obtained  of  this  place,  except  that  reported  in  Pezuela's  statistics. 
Table  No.  47,  which  report,  for  the  five  years  1855-'59,  an  annual  average  of  only  2 
oases  of  yellow  fever  in  the  civil  hospital. 


CHAPTER  LXVI. 

SANCTI  SPIRITUS. 

This  city,  one  of  the  oldest  in  Cuba,  having  been  founded  in  1514,  is  in  the  province 
of  Santa  Clara.  It  is  about  40  miles  from  the  northern  and  20  from  the  southern  sea- 
coast,  and  some  50  miles  southeast  of  Villa  Clara,  the  extreme  eastern  point  to  which 
the  Cuban  main  trunk  railroad  line  has  been  completed.  Its  sea-ports  are  Zaza  or  Sasa. 
located  on  the  river  Zaza,  a  few  miles  from  its  mouth,  and  navigable  to  the  town,  and 
Las  Tunas  on  the  southern  coast.  Sancti  Spiritus  is  united  to  these  towns,  directly 
south  of  it,  by  a  railroad  about  25  miles  in  length  from  the  city  to  the  village  of  Las 
Tunas. 

The  information  obtained  of  Sancti  Spritus  is  due  to  the  most  laborious  and  admir- 
able report,  voluntarily  presented  to  the  American  commission,  by  any  one  person. 
This  report  was  signed  by  a  veteran  in  the  medical  profession,  Dr.  Sebastian  F.  L. 
Cuervo  y  Alvarez,  a  graduate  of  Cadiz  and  of  Madrid,  who  has  served  in  both  the 
Spanish  navy  ana  army,  has  received  many  decorations  and  honors  from  his  country, 
and  was  for  some  years  in  charge  of  the  military  and  civil  hospital  at  Sancti  Spiritus. 
The  following  information,  except  where  otherwise  stated,  has  been  extracted  from  Dr. 
Cuervo's  lengthy  and  very  valuable  report. 

Sancti  Spiritus  is  situated  on  both  banks  of  the  river  Yayabo,  which  flows  5$  miles 
to  empty  into  the  Zaza  at  a  point  about  20  miles  from  the  sea.  The  sea-port  is  Las 
Tunas  de  Zaza.  The  streets  of  this  city  are  generally  narrow  and  tortuous,  and  the 
elevation  is  47.5  meters,  or  156  feet. 

Table  No.  91. — Population. 

Number  of 
houses. 


Census  of— 


1851 
1863 
1877 


Whites. 

Asiatics. 

Colored. 

Total 

5,219 

7,293 

18,342 

4,183 
8,045 
1,194 

9,402 
18,333 
24,428 

4,892 

2.093 
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Table  No.  92.— Deaths  of  civilians,  10  years  1869-1878. 
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1874 


J 

2 

§ 

I 

1,347 

576 

1,823 

4,836 

1,838 

6,674 

732 

375 

1,107 

725 

253 

078 

368 

188 

556 

848 
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4, 445  I    15, 460 


DEATH-RATE8. 


These  were,  for  the  annual  average  of  the  three  years,  1876. 77, 78 :  whites,  35.33 :  Chi- 
nese and  colored,  44.2;  total  population  37.54. 


DISEASES. 

Peznela  wrote  in  1866  that  "the  climate  of  Sancti  Spiritus  is  not  very  healthy, 
because  of  the  dampness  of  its  soil.  During  the  rainy  season  some  fevers  of  a  non- 
malignant  type  prevail." 

YELLOW  FEVER. 

Pefiuela,  in  1855.  quoted  Dr.  Cuervo  to  the  effect  that  "  yellow  fever  is  present  only 
rarely ;  during  the  past  fifteen  years  I  have  only  seeu  8  cases,  and  these  in  recently 
arrived  Europeans.'' 

Pezuela's  statistics  for  the  five  years  1855-'59,  Table  No.  47.  report  an  annual  average 
of  5  cases  in  the  civil  and  51  in  the  military  hospitals.  The  last  item  is  not  in  accord 
with  the  military  hospital  statistics.  Table  No.  4tf,  which  cover  the  28  years  1851-1878. 
These  give  an  annual  average  during  the  5  years  1855-'59  of  36  instead  of  51  cases  of 
yellow  fever.  These  statistics  report  no  cases  until  1854.  no  cases  in  six  of  the  twenty- 
eight  years;  and  in  nine  other  years  only  from  I  to  18  cases.  The  cases  were  not  nu- 
merous except  in  the  years  1854, 1856, 185o,  1865, 1869. 1872, 1875-78.  Dr.  Cuervo  inclu- 
ded in  his  report  the  statistics  of  the  military  hospital  for  the  twenty-three  years  1856- 
1878,  which  do  not  coincide  with  the  military  hospital  statistics  except  in  eight  of 
the  twenty-three  years.  However,  both  reports  accord  in  the  chief  facte  of  interest,  viz, 
in  proving  what  were  the  years  of  greatest  and  of  least  prevalence.  It  is  due  to 
Dr.  Cuervo  to  cite  his  data, #  which  may  be  compared  with  the  table  of  the  military 
hospital  statistics  elsewhere  published. 

Dr.  Cuervo  reported  that  in  1879  to  October  there  had  been  in  the  military  hospital 
1,579  admissions,  and  of  these  41  cases  of  yellow  fever. 

The  following  statements  are  also  from  Dr.  Cuervo:  "I  will  not  decide  whether 
yellow  fever  is  indigenous  here.  The  number  of  our  nnacclimated  population  does 
not  exceed  50  to  100.  During  the  past  twenty-four  years  the  disease  specially  pre- 
vailed in  September,  1858,  August,  1875,  and  July,  1876.  It  always  attacks  foreign- 
born  civilians  and  soldiers.  The  disease  has  repeatedly  attacked  young  Spaniards  em- 
Jiloyed  in  commercial  houses,  when  they  had  not  visited  any  other  place,  whether  in- 
ected  or  not;  but  such  employes  have  always  been  those  who  had  been  brought  in 
contact  or  close  relation  with  packages,  trunks,  baggage  and  persons  from  such  in- 
fected places  as  Havana,  Cuba.  Cienfuegos,  &c.  Such  facts  have  been  specially  noted, 
since  steamers  and  railroads  have  so  greatly  increased  our  communication  with  said 
places. 

"  34any  native-born  Cubans,  habitually  enjoying  robust  health  and  li  vine  in  the  open, 
pore  air  of  the  country,  were  compelled  by  the  war  to  concentrate  ana  shut  them- 
•elves  up  in  this  city  in  1870.  Anxious,  alarmed,  destitute  of  resources  and  of  means 
of  snbsistence  for  their  families,  breathing  a  niephitic  air,  and  sleeping  therein  hud- 
died  in  heaps  together,  surrounded  by  tilth,  they  contracted  pestilential  diseases, 
so  that  in  the  nineteen  months,  June,  l£f>9,  to  January,  1871,  more  than  10,000  per- 
sona died  of  yellow  fever,  cholera-morbus,  Asiatic  cholera,  the  black  form  of  small* 
pox,  intermittent,  pernicious,  and  typhoid  fevers,  hospital  gangrene,  and  dysentery. 
boring  this  time  insurgent  bands  surrounded  and  molested  us  day  and  night;  we  un- 
derwent a  war  of  pillage,  of  surprises,  and  of  epidemics.    The  deaths  of  8,490  civil- 

*  The  first  figures  indicate  thereat,  the  second  the  number  of  cases  of  all  diseases  admitted,  and  the 
third  ti*  masher  of  eases  of  yellow  fever:  1856,  515-102;  1857,  409-0:  1858.  614-119;  1859,  850-18;  I860, 
337-1;  1861,  268-7, 1863.  199-4;  1861,  183-1;  1864.  84-1 ;  1865,  284-73;  1866,  2154);  1867,  171-2;  1868V 22&-fc 
3fat,l-31*-i77: 18^2,434-827 ,1871. 6,418-84;  1872,2,770-144;  1873.1.201-11;  187M,m-V,\Sl^^»l-\U^ 
3373,  S\f7M8fj  1817, 10,663-963;  1878,  4,656-123. 
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ians  and  506  soldiers  are  known  and  recorded,  while  not  less  than  1,150  unrecorded 
deaths  are  estimated  to  have  occurred.  In  1871  experts  estimated  that  a  population 
in  this  jurisdiction  of  48,000,  by  the  preceding  census,  had  been  reduced  by  death  and 
emigration  to  24.000. 

"Dr.  M.  Canejo  assures  me  that  during  this  time  he  saw  not  a  few  native  Cubans 
from  the  country  suffer  with  yellow  fever,  attended  with  all  its  most  marked  signs 
and  characteristics.  The  number  so  attacked  he  estimates  at  20  to  30.  Bat  for  my 
own  part  I  can  only  say  that  during  my  forty-one  years'  practice  of  medicine  in 
Sancti  Spirit  us  I  have  never  seen  yellow  fever  in  native  Cubans,  nor  in  the  Chinese, 
nor  in  negroes,  whether  born  in  Africa  or  elsewhere. 

"  In  none  of  our  adjacent  interior  towns  and  villages,  and  especially  in  those  elevated 
in  the  mountains,  is  yellow  fever  ever  seen.  This  may  be  because  such  places  are  in- 
habited only  by  natives,  Chinese,  negroes,  and  acclimated  foreigners.  Banao,  a  vil- 
lage located  on  the  side  of  the  mountain  of  the  same  name,  much  higher  than  Sancti 
Spiritus,  and  about  half  way  (10  miles)  between  this  city  and  Las  Tunas,  is  a  remark- 
ably healthy  place,  free  from  yellow  fever,  and  twenty- five  years  ago  I  officially  re- 
ported in  its  favor  as  a  post  for  acclimation.  However,  a  few  years  thereafter  Dr. 
Agreda,  one  of  my  colleagues,  attended  a  fatal  case  of  yellow  fever  at  Banao,  and 
other  cases  have  since  occurred  in  non-acclimated  persons,  in  transit  from  infected 
coast  towns.  I  will  not  decide  whether  such  places  are  free  from  yellow  fever  because 
of  absence  of  the  poison  or  because  of  lack  of  unacclimated  material.  Frost  is  un- 
known here,  but  fogs  and  hail  do  occur." 


CHAPTER    LXVII. 
SAN  JOSfi  DE  LAS  LAJAS. 

• 

This  town,  founded  in  1778  or  1785,  is  in  the  province  of  Havana,  and  was  personally 
inspected  because  of  its  general  reputation  for  healthful  ness,  and  for  its  exemption  from 
yellow  fever.  It  is  located  about  15  miles  from  the  northern  and  20  from  the  southern 
sea-coast ;  it  is  19  miles  southeast  of  Havana  on  the  turnpike  to  Gttines.  This  road 
is  probably  the  most  excellent  one  in  Cuba,  and  traverses  the  most  charming  and 
picturesque  scenery  in  the  vicinity  of  Havana.  There  is  a  daily  stage  between  Havana 
and  San  Jose\ 

The  town  of  San  Jose'  is  built  on  a  plane  from  300  to  350  feet  above  the  sea.  .The 
site  is  level,  with  slight  irregular  depressions,  containing  brooks,  ponds,  and  swamps, 
all  stagnant  except  in  the  rainy  season.  Green  mud-puddles  abound,  as  also  the 
same  unattractive  houses  and  uncleanly  people  seen  everywhere  in  Cuba.  Malaria 
so  prevails,  that,  while  it  complicates  nearly  every  case  of  sickness,  probably  at  least 
half  of  all  cases  are  due  solely  and  directly  to  this  poison. 

The  town  occupies  about  170  of  the  30,000  acres  occupied  by  the  municipality. 
Even  in  the  town,  the  houses  are  not  closely  aggregated ;  and  many  of  the  houses  are 
mere  palm-leaf  huts,  with  dirt  floors.  Visiting  several  of  these  mean  huts,  not  one 
was  found  in  which  slept  less  than  from  eight  to  twelve  persons. 

Drs.  Navea,  Cabrera,  and  Bofill  (the  two  first  being  members  of  the  board  of  health) 
are  the  principal,  if  not  the  only,  physicians  in  the  town.  To  all  of  them  much  was 
due  for  cordial  courtesy  and  intelligent  aid.  For  the  following  information,  thanks 
Are  especially  due  to  Dr.  Esteban  de  Navea,  a  practitioner  of  twenty-five  years1  stand- 
ing, whose  statements  and  opinions  had  the  hearty  approval  of  his  two  confreres. 

POPULATION. 

In  1862,  the  town  had  a  population  of  1,234 ;  the  present  number  was  not  reported. 
But  the  population  of  the  municipality  was,  in  1877,  whites  4,358,  colored  1,671,  total 
6,029,  and  the  total  number  of  houses  was  625. 

Table  No.  93. — Baptisms  or  births  in  the  municipality. 


Years. 


1877. 
1878. 


White. 


Colored. 


246  i  78 

268  !  62 


Total. 


324 
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Table  No.  94. — Death*  of  civilians  in  the  municipality. 


Years. 

White. 

Colored. 

Total 

1877 

92 
146 
122 

57 
80 
55 

140 

1S78 

226 

1879,  first fright montht 

Small-pox  prevailed  from  April,  1878,  to  Jane  ,  1879. 

DEATH-RATES. 


The  annual  average  death-rates  for  the  two  years  1877,  78,  were  fox  the  whites 
27.3,  for  the  colored  40.7,  and  for  the  total  population  31.02. 

YELLOW  FEVER. 

The  unacclimated  population  numbers  about  100,  and  of  these  10  to  12  are  annually 
attacked  with  yellow  fever.  The  cases  would  be  more  numerous,  but  the  unaccli- 
mated are  scattered  all  about  the  country,  and  as  the  disease  tends  to  localize  itself, 
from  year  to  year,  in  one  or  more  of  the  eight  districts  in  this  municipality,  all  the 
unacclimated  living  in  these  eight  districts  are  not  equally  exposed  every  year.  Be- 
sides these  annual  cases  of  yellow  fever  in  the  unacclimated  foreign-born  population, 
Cuban  children  and  adults,  from  50  to  70  in  number,  suffer  every  year  with  what  the 
people  call  typhus,  and  the  doctors  call  "  bilious  remittent  fever."  But  all  three  of 
these  doctors  are  unanimous  in  declaring  that  this  bilious  remittent  fever  in  the  na- 
tive born  is  the  very  same  disease  which  they  call  yellow  fever  in  the  foreign  born ;  that 
this  so-called  bilious  remittent  is  characterized  by  all  the  symptoms  of  yellow  fever, 
by  the  same  tendency  to  localize  itself  in  different  districts  and  nouses,  and  that  those 
who  have  the  one  never  have  the  other.  They  consent  to  call  this  yellow  fever  in 
Cubans  bilious  remittent  fever,  because  the  natives  believe  themselves  exempt  from 
yellow  fever,  and  are  so  ignorant  and  prejudiced  that,  if  told  that  their  disease  was 
really  yellow  fever,  they  would  be  dangerously  alarmed.  These  views  were  enter- 
tained by  Dr.  Navea  after  a  practice  of  twenty-five  years,  by  Dr.  Cabrera  after  twenty 
years,  and  by  Dr.  Bofill  after  six  years'  practice  in  Cuba. 

Dr.  Navea  stated  that  the  degree  of  annual  prevalence  of  this  Cuban  "  bilious  remit- 
tent "  varied  at  San  Jose*  with  the  prevalence  of  yellow  fever  at  Havana :  and  that  it 
equallv  prevailed  at  Jaruco  (some  12  miles  northeast  of  San  Jose")  where  ne  had  prac- 
ticed for  fifteen  years.  No  one  of  these  three  physicians  doubted  in  the  least  the  great 
liability  of  native  Cubans,  whether  children  or  adults,  to  genuine  yellow  fever. 


CHAPTER   LXVIII. 
SAN  MIGUEL  DE  LOS  BANOS. 

This  little  village,  a  summer  watering  place,  noted  for  its  hot  sulphur  springs,  is  in 
the  province  of  Matanzas.  It  is  located  about  20  miles  southeast  of  Matanzas  and  15 
miles  southwest  of  Cardefias :  is  about  5  miles  from  the"  railroad,  and  occupies  an  ele- 
vated position  between  the  Jacan  Mountains.  It  is  in  summer  much  frequented  by 
the  wealthy  living  in  the  adjacent  cities  and  country.  A  distinguished  Cuban,  Mr. 
Morejon,  father  of  Dr.  Abraham  Morejon,  who  was  employed  in  Cuba  to  aid  the  Amer- 
ican commission,  is  an  habitue*  of  8an  Miguel,  and  furnished  the  commission  with 
notes  of  ten  cases  of  yellow  fever  which  occurred  at  this  elevated  summer  resort  during 
the  season  of  1879. 

The  first  case  occurred  the  day  after  arrival  from  Havana  via  Matanzas.  The  other 
sine  cases  had  not  recently  before  their  attacks  been  absent  from  San  Miguel.  Of  the 
ten  cases,  seven  died ;  all  were  from  twenty  to  twenty-four  years  of  age,  and  had  been 
in  Cuba  from  a  few  months  to  four  and  a  half  years. 

The  population  of  San  Miguel  in  1862  was  153,  and  of  these  88  were  whites. 


CHAPTERLXIX. 

SANTA  CLARA  OR  VILLA  CLARA. 

This  town,  founded  in  1664  or  1689,  is  in  the  province  of  Santa  Clara.    It  is  the 
termiaus  of  the  main  trunk  Cuban  railroad,  and  is  distant  from  Havana,  by 
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rail,  313  kilometers,  or  194  miles.  It  is  about  25  miles  distant  from  its  northern  port 
of  entry,  Sagua,  and  about  45  miles  from  Trinidad,  a  port  of  entry  on  the  southern 
coast.  It  is  situated  at  considerable  elevation,  though  the  surrounding  country  is 
somewhat  flat.  It  is  also  reported  to  have  broad  streets,  and  to  be  well  built.  It  is 
a  military  post  of  importance,  and  an  insurrection  which  had  broken  out  \\  this  sec- 
tion in  1879  was  probably  the  cause  that  no  special  reports  were  obtained  ironi  this 
place,  though  solicited. 

Pezuela  states  that  the  dryness  of  its  air  and  soil  and  its  elevation  should  render  it 
a  healthy  place ;  however,  tnat  malarial  fevers  and  dysentery  prevail  as  endemics. 

The  population  in  1662  was  8,591,  and  in  1877  was  reported  to  be  14,784. 

YELLOW  FEVER. 

Pefiuela  reported  in  1854  that  yellow  fever  attacks  few  of  the  population ;  that  there 
are  some  accidental  cases,  but  no  epidemics ;  that  recruits  and  Europeans  specially 
suffer,  and  that  some  years  there  are  no  cases. 

Pezuela  reported  in  his  statistics  for  the  five  years  1855-'59,  Table  No.  47,  an  annual 
average  of  23  cases  in  the  civil  and  16  cases  in  the  military  hospital.  Reference  to 
the  table  of  the  military  hospital  statistics,  Table  No.  46,  will  show  the  following 
facts :  The  twenty-eight  years  1851-11578  are  reported.  There  were  no  cases  in  twelve 
of  these  years ;  only  from  1  to  18  cases  in  six  other  years ;  no  cases  until  1854,  and  no 
serious  number  until  1864.  The  years  of  special  prevalence  were  1864, 1M58-1872, 1876, 
and  1877.  It  is  noteworthy  that  in  1872  there  were  120  cases  of  yellow  fever  in  1,58S 
patients  admitted,  while  in  1875  there  was  not  one  case  in  11,691  admissions. 

Mr.  Swords,  United  States  consular  agent  at  Sagua,  reported  in  1879  that  Santa 
Clara  was  as  liable  as  Sagua  to  yellow  fever. 

Mr.  A.  H.  Taylor,  of  Havana,  reported  in  1879  that  some  years  ago  he  had  known 
personally  seven  Cubans,  residents  of  Santa  Clara,  who  had  all  been  attacked  by  yel- 
low fever  while  on  a  visit  to  Havana. 

Such  is  a  summary  of  all  the  reliable  information  gathered  as  to  this  central  and 
important  place. 


CHAPTER   LXX. 
SANTA  CEUZ  DEL  SUE. 

Santa  Cruz  is  an  insignificant  sea-port  on  the  southern  coast,  having  a  population 
of  about  1,000,  is  in  the  province  of  Puerto  Principe,  and  about  45  miles  south  of  the 
city  of  Puerto  Principe.  The  two  places  are  reported  to  be  connected  by  a  bad 
wagon-road,  necessitating  "  a  tedious  and  uncertain  journey  by  horse  or  volante."  It 
is  located  directly  on  the  sea-shore,  a  little  west  of  the  mouth  of  the  River  Santa 
Cruz. 

Santa  Cruz  is  now  and  is  reported  to  have  been  a  port  of  entry  since  1838  but  it  is 
of  so  little  consequence  that  no  American  vessel  had  sailed  from  it  during  the  past 
year.  It  possesses  no  inclosed  harbor,  and  the  open  sea,  which  fronts  it,  is  so  shallow 
that  a  depth  of  9  feet  is  a  half  mile,  and  of  24  feet  is  more  than  2  miles  distant  from 
the  shore. 

Special  reports,  though  solicited,  were  not  received  from  this  place. 

YELLOW  FEVER. 

Peznela's  statistics  for  the  five  years  185&-'59,  Table  No.  47,  report  an  annual  aver- 
age of  4  cases  admitted  to  the  civil  and  4  to  the  military  hospital.  The  latter  item 
does  not  correspond  with  the  military  hospital  statistics,  Table  No.  40,  which  cover 
twenty-seven  years,  viz:  1851-1867,  and  1869-1878.  These  report,  during  the  seven-* 
teen  years  1851-1867,  no  cases  in  any  of  these  years,  except  9  in  1851,  and  6  in  1859. 
During  the  total  twenty-seven  years  there  were  no  cases  except  during  ten  years,  and 
the  cases  were  not  numerous  except  in  the  six  years  1869-1873  and  1877. 


CHAPTER   LXXI. 

SANTA  MARIA  DEL  ROSARIO. 

This  town,  founded  in  1733,  is  in  the  province  of  Havana,  and  about  7  miles  south- 
east of  the  harbor  of  Havana.    No  railroad  connects  it  with  Havana.    Its  population 
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in  1863  was  542.  The  only  information  obtained  respecting  this  town  is  contained  in 
Pezuela's  statistics  for  the  &ve  years  1655-J59,  Table  No.  47.  These  statistics  report 
an  annual  average  during  said  years  of  5  cases  of  yellow  fever  in  the  civil  hospital. 


CHAPTER    LXXII. 

SANTIAGO  DE  LAS  VEGAS. 

Santiago,  founded  in  1688.  is  in  the  province  of  Havana.  It  is  about  13  miles  south 
of  Havana  and  within  a  mile  of  the  southern  railroad,  which  runs  from  Havana  via 
Bejucal  and  Guinea  to  Matanzas.  It  is  situated  on  an  elevated  plateau,  and  is  said  to 
l>e  very  healthy.  Intelligent  residents  of  Havana  reported  it  to  nave  always  been  free 
from  yellow  fever. 

POPULATION  AND  DEATHS. 

The  population  in  18G2  of  the  town  was  2,837,  and  of  the  municipality  5,949.  In 
1877  the  population  of  the  municipality  was  10,831,  viz:  8,156  whites  and  2,675 
colored.  The  deaths  in  the  municipality  during  the  three  years  1876,  1877,  1878, 
were  766  whites,  255  colored.  1,021  total.  The  resulting  death-rates  were  21.08  whites, 
31  03  colored,  and  23.54  total. 

YELLOW  FEVER. 

Pefiuela  reported  in  1855,  "  Santiago  is  one  of  the  healthiest  places  in  the  island, 
and  has  escaped  epidemics  of  cholera  and  of  small-pox.  Only  occasionally  does  a 
newly-arrived  Spaniard  die  of  yellow  fever." 

Pezuela's  statistics  for  the  five  years  1855-'59,  Table  No.  47,  report  an  annual  aver- 
age of  15  cases  in  the  civil  and  47  in  the  military  hospital. 

The  military  hospital  statistics,  Table  No.  46,  cover  the  sixteen  years  1854-1861, 
and  1876-1878.  There  were  no  cases  in  four,  and  only  from  3  to  26  cases  in  six  other  of 
these  sixteen  years.    The  disease  had  considerable  prevalence  1856-1861,  and  in  1876. 

Through  the  Spanish  commission  an  official  report  was  received  stating  the  above 
population  and  deaths  in  the  municipality,  and  the  following  facts:  "Yellow  fever  is 
not  indigenous,  but  is  imported  to  this  place.  In  different  years  a  few  cases  occur 
from  May  to  October.  During  the  past  three  years,  September,  1876,  to  September, 
1879,  there  have  died  every  year  some  civilians  and  some  soldiers,  the  sum  total  of 
civilians  having  been  8,  and  of  soldiers  63.  There  are  probably  not  more  than  10  to 
12  un acclimated  civilians  here,  and  these  for  the  most  part  are  Spaniards.  Whether 
those  who  are  attacked  owe  the  disease  to  having  visited  an  infected,  place  is  not 
known.  There  is  nothing  to  prove  that  there  is  any  adjacent  locality  where  yellow 
fever  does  not  exist.  Unacchmated  persons  are  wanting  in  localities  where  this  dis- 
ease does  not  occur." 


CHAPTER    LXXIII. 
TRINIDAD. 

This  city,  founded  in  1514,  is  in  the  province  of  Santa  Clara.  It  is  on  the  southern 
coast,  about  45  miles  southeast  of  Cienfuegos,  and  among  the  Cuban  ports  of  entry  is 
the  eighth  in  importance  to  American  commerce.  It  is  located  3  miles  from  the  sea- 
shore, in  a  mountainous  section,  and  is  elevated  from  180  to  360  feet  above  the  sea, 
the  mean  altitude  being  67  meters,  or  220  feet. 

Hazard  states  that  the  streets  of  this  city  are,  with  some  exceptions,  narrow  and 
tortuous,  and  many  of  those  on  the  edge  of  the  town  are  un  paved ;  that  it  is  situated 
on  the  side  of  the  mountain  Vijia ;  that  it  is  exposed  to  the  combined  breezes  of  the 
sea  and  mountain ;  and  that  it  is  reported  to  be  the  healthiest  town  upon  the  island. 

Humboldt  reports  that  Trinidad  has  two  ports,  the  harbor  of  Casilda  and  the  river 
Guaurabo ;  "  vessels  of  light  draught  can  ascend  the  river  to  within  a  mile  of  the 
city,  and  can  enter  safely  without  a  pilot.  The  port  of  Casilda  is  more  inclosed  by 
the  land,  but  cannot  be  entered  without  a  local  pilot,  because  of  the  reefs."  From 
the  sea-port  Casilda,  which  had  in  1862  a  population  of  1,298,  and  in  1877,  as  is  re- 
ported, 3,491,  a  railroad  runs  inland  via  Trinidad  (6£  kilometers,  or  a  little  less  than 
4  miles)  to  Fernandez,  about  18  miles  northwest. 

The  harbor  of  Casilda.  i.  e.,  of  Trinidad,  has  a  wide  entrance,  and  is  about  3  miles 
feog  by  H  miks  wide;  though  enumerated  among  harbors  of  the  "first  class,"  Hazard 
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states  that  "the  ai  cborage  in  tho  bay  is  not  very  good,  as  the  water  is  so  shallow 
that  it  necessitates  the  loading  of  vessels  by  lighters,  unless  the  vessels  happen  to  be 
quite  small." 

Trinidad  is  connected  with  all  southern  ports,  from  Batabano  to  Cuba,  by  a  steam- 
ship line  which  plies  once  a  week. 

Valuable  reports  were  received  from  Mr.  G.  Fischer,  United  States  consular  agent, 
and,  through  the  Spanish  commission,  from  the  mayoralty,  t.  «.,  probably  from  the 
board  of  health.  These  two  reports  are,  in  all  particulars  of  importance,  to  the  same 
effect,  and  the  following  facts,  unless  otherwise  stated,  have  been  extracted  from 
them: 

Table  No.  95.— Population. 


Census  of— 


1827. 
1841. 
1846. 
1882. 
1877. 


Whites. 


Colored. 


7,003 
9,601 


8,652 
8,388 


Total. 


12,543 
12,768 
13,222 
15,655 
17,090 


Number  of 
house*. 


1,570 


Table  No.  96.— Deaths  of  citizens. 


Years. 


1874. 
1815. 
1876. 
1877. 
1878. 


White. 

Colored. 

210 

262 

<     233 

267 

274 

355 

286 

258 

267 

282 

Total. 


472 
500 
629 
544 

549 


DEATH-RATES. 


The  above  data  yield,  for  the  annual  average  of  the  three  years  1876,  T7, 78,  the  fol- 
lowing death-rates :  28.74  for  the  whites,  35.52  for  the  colored,  and  31.9  for  the  total 
population. 

YELLOW  FEVER. 

Pefiuela  in  1854  enumerates  yellow  fever  anions  the  prevailing  diseases  of  Trinidad. 

Pezuela  in  his  statistics  for  the  five  years  1855-*59,  Table  No.  47,  reported  an  annual 
average  of  160  cases  in  the  civil  and  58  in  the  military  hospital. 

The  military  hospital  statistics,  Table  No.  46,  cover  the  twenty-eight  years  1851- 
1878.  During  five  of  these  years  there  were  no  cases,  and  during  five  other  years  only- 
one  case  per  annum.  The  disease  seems  to  have  specially  prevailed  in  1854, 1856-1860, 
1864,  1868-1872,  and  in  1877.  In  1868  there  were  113  cases  of  yellow  fever  in  only  398 
admissions  by  all  diseases,  while  in  1875  there  was  only  1  case  in  3,482  admissions. 

The  official  report  in  1879  from  the  mayoralty  states  that  "  In  the  military  hospital 
there  have  been  no  cases  of  yellow  fever  in  1879  to  August  25.  The  number  of  unac- 
climated  citizens  who  annually  come  here  are  from  20  to  30.  The  physicians  longest 
in  the  town,  forty  years,  testify  that  during  that  time  yellow  fever  ha9  annually  oc- 
curred, especially  from  May  to  November,  with  an  occasional  year  of  exemption.  In 
all  adjacent  localities  yellow  fever  has  occurred.  The  white  native  population,  en- 
gaged in  agriculture  and  living  in  the  interior,  fled  here  for  refuge  in  1869,  and  a 
large  number  of  them  had  yellow  fever." 

Mr.  Fischer,  reporting  to  the  same  effect,  also  stated :  "  It  is  unknown  whether  yel- 
low fever  is  indigenous  or  imported  to  this  place.  The  disease  prevails  every  year, 
varying  in  its  severity.  In  all  adjacent  cities  and  villages  cases  have  occurred.  In 
1869  the  disease  specially  prevailed  among  the  fresh  troops  from  Spain ;  and,  in  this 
same  year,  many  of  the  white  Cubans  from  the  country,  who  had  sought  refuge  here 
in  large  numbers,  were  attacked  with  yellow  fever. " 


CHAPTER  LXXIV. 
VICTORIA  DE  LAS  TUNAS.  OR  TUNAS. 


This  inland  town,  founded  about  1759,  is  in  the  province  of  Cuba.    It  is  about  40 
miles  from  the  northern  coast  at  Nuevitas,  and  25  miles  from  the  southern  coast,  lying 
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between  the  important  inland  towns  Puerto  Principe  and  Holgain.     Its  commerce  is 
reported  to  be  with  the  harbor  of  Manati,  which  has  no  port  of  entry,  and  is  some  35 
miles  to  the  north. 
Thongh  solicited,  no  special  reports  were  received  from  this  town. 

POPULATION. 

This  in  1862  was  1,840,  and  reported  to  be  2,000  in  1877. 

YELLOW  FEVER. 

Pennela,  in  1854,  reported  that  this  was  one  of  the  healthiest  places  in  the  island, 
as  proved  by  the  fact  that,  notwithstanding  yellow  fever  had  committed  great  ravages 
elsewhere  and  particularly  in  surrounding  places,  yet  during  the  last  three  years  only 
two  deaths  had  occurred  in  the  hospital  of  this  place— one  a  person  from  Bayamo 
and  the  other  from  Puerto  Principe.  However,  a  military  expedition  which  remained 
here  six  months  in  crowded  quarters  had  many  cases  of  yellow  fever.  The  year  of 
this  occurrence  is  not  stated. 

Pezuela,  in  his  statistics  for  the  five  years  1855-'59,  Table  No.  47,  reported  an  annual 
average  ot  1  case  in  the  civil  and  2  in  the  military  hospital. 

The  military  hospital  statistics,  Table  No.  46,  cover  the  twenty-four  years  1855-1878. 
There  were  no  cases  in  thirteen,  and  only  from  1  to  5  cases'  in  six  other  of  these 
twenty-four  years.  The  cases  were  numerous  only  in  1869, 1871, 1872,  and  in  1877.  In 
1669  there  were  178  cases  in  2,221  admissions,  while  in  1870  there  was  not  one  case  in 
3,984  patients  admitted  for  all  diseases. 


CHAPTER   LXXV. 
ZAZA,  OR  SAZA,  OR  8ASA,  OR  TUNAS  DE  ZAZA,  &c. 

This  town  is  in  the  province  of  Santa  Clara,  is  on  the  southern  coast,  and  is  the  sea- 
port of  Sancti  Spiritus,  with  which  it  is  connected  by  a  railroad  about  25  miles  in 
length.  It  has  not  only  a  multiplicity  of  names,  but  confusion  as  to  these,  for  while 
some  authorities  designate  the  sea-port  Zaza,  or  Tunas  de  Zaza,  the  railroad  guide 
terms  the  sea-port  "Las Tunas,"  and  a  little  village  some  5}  miles  north,  on  the  Zaza 
River,  is  designated  "Zaza." 

This  port  of  entry,  about  25  miles  southeast  of  Trinidad,  is,  after  Santa  Cruz,  the 
port  of  least  importance  to  American  commerce.  The  harbor  is  very  small,  and,  by 
the  chart,  so  shallow  that  even  12  feet  of  water  is  marked  outside  of  the  harbor  and 
more  than  a  mile  from  the  town. 

No  other  information  was  procured  of  this  place,  except  in  a  special  report  by  Mr. 
S.  R.  Ballesta,  United  States  consular  agent.  From  this  report  the  following  state- 
ment* are  extracted. 

"This  town  is  2  feet  above  the  level  of  the  sea.  The  population  is  1,000,  three- 
fourths  whites.  The  deaths  are  20  per  annum.  The  number  of  the  unacclimated  popu- 
lation is  about  100,  besides  the  crews  of  vessels. 

"Yellow  fever  is  not  indigenous,  but  imported  to  this  place.  The  disease  has  never 
prevailed  here ;  only  a  few  cases  are  on  record,  and  these  have  come  from  habitually 
infected  places.  The  only  town  adjacent  to  this  where  yellow  fever  prevails  is  Sancti 
Spiritns.  Frost  has  never  occurred,  so  far  as  known."  However,  frost  did  no  doubt 
occur  here  in  1856.  as  elsewhere  in  Cuba. 

This  report  tends  to  prove  that  yellow  fever  has  never  prevailed  at  this  sea-port, 
commercially  of  no  importance,  although  it  is  directly  on  the  sea-coast,  and  adjacent 
to  the  second  largest  nver  in  Cuba. 


CHAPTER   LXXVI. 
SUMMARY  OF  GENERAL  CONCLUSIONS. 

1.— Requisites  to  progress  in  the  knowledge  and  control  of  yellow  fever. 

Progress  in  the  knowledge  and  control  of  yellow  fever  will  depend,  not  on  some 
wonderful  discovery  by  luck  or  genius,  but  on  the  progress  of  science  in  microscopy, 
chemistry  and  diagnostics,  and  in  the  progress  of  civilization,  especially  in  the  habi- 
tats of  yellow  fever,  in  vital  statistics  and  public  hygiene. 
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From  |20T000  to  $50,000  annually  expended  on  well-directed  and  continuous  research 
in  places  where  the  disease  continuously  prevails  would  now  accomplish  in  a  few 
years  more  than  will  be  accomplished  in  many  years  by  interrupted  and  spasmodic 
efforts  applied  to  occasional  epidemics,  and  due  to  the  temporary  panic  caused  thereby, 
and  would  eventually  repay  the  United  States  hundreds,  probably  thousands,  of  dol- 
lars for  every  dollar  thus  expended.  A  people  properly  enlightened  would  demand 
such  an  expenditure  /or  the  protection  of  their  own  health  and  lives,  as  far  more 
important  than  similar  laudable  expenditures,  which  are  now  incurred  for  the  pro- 
tection from  disease  of  their  agricultural  products  solely  to  increase  their  wealth. 
(Introduction.)    . 

2.— Commercial  importance  of  cuba  to  the  united  states. 

The  United  States  purchases  from  Cuba  five  times  more  of  its  products  than  the 
United  States  sells  of  its  own  products  to  Cuba.  The  United  States  is  the  chief  pur- 
chaser of  Cuban  products,  and  is  an  indispensable  market  to  Cuba.  Temporary  sus- 
pension of  intercourse  during  the  months  of  chief  danger  from  infection  would  tend 
to  force  the  Cuban  trade  into  the  remaining  months  rather  than  seriously  to  diminish 
this  trade,  and  the  chief  injury  to  the  United  States  would  fall  upon  its  shipping  and 
sailors  temporarily  deprived  of  occupation.  Present  sanitary  restrictions  on  this  trade 
very  certainly  do  not  inflict  upon  the  United  States  the  great  losses  alleged  and  sup- 
posed to  be  inflicted.    (Chapter  I.) 

3. — Sanitary  condition  of  the  principal  ports  of  cuba. 

The  sanitary  condition  of  the  principal  ports  of  Cuba  is  very  unfavorable,  as  proved 
by  these  two  facts :  during  recent  years  their  annual  deaths  have  ranged  from  32  to 
67  per  1,000  population;  and  in  all  of  these  ports,  from  which  the  tacts  could  be 
obtained,  the  deaths  exceed  the  births. 

The  death-rates  remain  unfavorable,  even  if  all  deaths  by  yellow  fever  be  excluded, 
and  at  times  when  this  disease  fails  to  prevail ;  and  the  death-rate  of  the  colored  popu- 
lation, which  suffers  little  with  yellow  fever,  habitually  exceeds  the  death-rate  of  the 
whites,  who  suffer  severely.  Malaria,  consumption  and  small-pox  each  inflict  on 
health  and  life  in  Cuba  as  much,  if  not  more,  injury  than  yellow  fever  inflicts. 
(Chapter  II.) 

4.— CAU8ES  OF  THE  INSANITARY  CONDITION  OF  HAVANA,  ETC. 

The  chief  causes  for  the  insanitary  condition  of  Havana,  and  of  Cuban  towns  gener- 
ally, are  as  follows :  An  equable,  warm,  damp  climate,  pre-eminently  favorable  to 
vegetable  decomposition,  to  animal  putrefaction  and  to  the  growth  of  living  organ- 
isms ;  the  proximity  of  swamps,  or  of  stagnant  pools,  prolific  breeders  of  swamp  poison ; 
an  inadequate  supply  of  water,  which  for  drinking  purposes  is  often  defective  in 
quality  and  for  purposes  of  cleanliness  is  always  deficient  in  quantity ;  very  inade- 
quate drainage  and  sewerage,  causing  among  other  insanitary  evils  widespread  sub- 
soil and  house-wall  moisture;  a  most  disgusting  privy  system,  and  an  insanitary  con- 
struction of  houses  and  of  streets  whereby  many  ill-ventilated  traps  are  provided  for 
the  warm,  damp,  foul  confined  air,  favorable  to  the  growth  of  disease  poisons :  pol- 
luted harbors,  especially  at  Havana,  constantly  frequented  by  filthy  ships ;  and  last, 
but  not  least,  an  excessive  density  of  population  in  certain  urban  localities,  and 
generally  throughout  Cuba,  in  the  houses.  By  such  causes,  the  pure  air  indispensable 
to  healthy  life  is  incessantly  and  grossly  vitiated.    (Chapter  V. ) 

5.— Remedies  for  these  insanitary  conditions. 

The  insanitary  condition  of  Havana  and  of  other  Cuban  towns  is  not  due  to  any 
mysterious  exceptional  cause,  but  to  an  exceptional  intensity  of  usual  causes.  Hence, 
there  are  no  remedies  for  this  condition  other  than  those  which  are  well  known  and 
which  have  proved  successful  wherever  properly  applied.  Financial  and  other  ob- 
stacles to  the  application  of  these  remedies  in  Cuba  are  so  unusually  great  that  no 
hope  is  entertained  that  these  obstacles  will  be  either  suddenly  or  soon  removed. 
(Chapter  VI.) 

6.— First  recorded  appearance  of  yellow  fever. 

The  pure-blooded  American  red  Indian  annually  proves  at  Vera  Cruz  his  present 
susceptibility  to  yellow  fever;  hence  there  is  no  reason  to  disbelieve  that  the  aboiigi- 
nes  of  San  Domingo  and  other  Antilles  were  susceptible,  but  had,  in  1492,  acquired 
immunity  from  the  disease  by  the  same  process  and  to  the  same  general  extent  now 


ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH.     301 

enjoyed  by  the  white,  black,  and  yellow  or  red  Datives  of  habitually  infected  locali- 
ties in  Cuba  and  elsewhere.  Why  there  shonld  have  been  no  printed  records  of  yellow 
fever  m  til  after  1-192  is  easily  explicable,  but  there  are  no  good  reasons  for  the*  belief 
that  either  the  origin  or  the  first  appearance  among  mankind  of  this  disease  occurred 
at  the  above  or  at  any  definite  date. 

Yellow  fever  may  have  occurred  in  Havana  and  other  parts  of  Cuba  in  1643-165L, 
and  in  Santiago  de  Cuba  in  1745-'48,  but  there  are  no  authentic  records  proving  that 
the  disease  made  its  first  appearance  and  permanent  lodgment  in  Havana,  uutil  1761. 
It  certainly  did  not  prevail  severely  and  habitually  prior  to  1761.  However,  there 
are  records  of  not  less  than  22*2  invasions  of  46  other  localities  than  Cuba  during  101 
of  the  268  years  1494-1761 ;  and  44  of  these  invasions  occurred  in  12  different  places  in 
the  United  States,  from  1693,  when  it  apparentlvfiist  appeared  in  the  United  Scares  at 
Boston,  to  1762.    (Chapters  III,  X,  XVII,  XVIII.) 

7. — The  so-called  endemicity  of  yellow  fever  in  cuba. 

Since  1761  yellow  fever  has  prevailed,  certainly  in  Havana,  and  probably  in  other 
places  in  Cuba,  every  year,  and  the  dates  of  prevalence,  recorded  in  our  text-books, 
indicate  no  more  than  tne  years  of  severest  prevalence.  The  disease  pre  vai  Is  in  Havana , 
and  in  some  other  places  in  Cuba,  not  only  every  year,  but  also  every  month  in  the 
year ;  records  in  1837  indicate  that,  at  that  date,  the  monthly  prevalence  bad  become 
habitual  in  Havana:  the  statistics,  solely  of  the  military  and  civil  hospitals,  prove  that 
duringthe  408montns,  1856-1879,  tnere  was  only  one  single  month  free  from  an  officially 
recorded  case  of  yellow  fever;  and  these,  with  other  facts  and  the  lack  of  any  to  the 
contrary,  justify  the  conclusion  that  the  monthly  prevalence  dates  from  certainly  as 
remote  a  period  as  the  early  part  of  this  century! 

The  degree  of  prevalence  varies  greatly  in  different  localities.  In  a  few  towns  of 
importance  the  disease  made  its  first  appearance  within  the  memory  of  residents  still 
living ;  in  some  localities  it  prevails  but  little,  and  in  others  not  at  all. 

No  localities  adjacent  to,  and  in  frequent  intercourse  with,  Havana  or  any  other 
habitually  infected  place,  were  found  absolutely  exempt,  as  had  been  confidently 
reported,  from  yellow  fever ;  but  some  such  localities  were  found  which  suffer  com- 
paratively little,  even  certain  wards  of  Havana  enjoy  this  comparative  exemption, 
and,  respecting  these  wards,  it  was  found  that  the  Vedado  ward  was  apparently  as 
healthy  and  as  free  from  yellow  fever  as  the  ward  of  Jesus  del  Monte,  although  the 
former  lies  low  on  the  sea-shore,  while  the  latter  is  the  most  elevated  ward  in  the  citv ; 
and,  that  the  reclaimed  section  of  the  Colon  ward  is  very  sickly  and  much  infected  by 
yellow  fever,  as  is  also  that  worst  of  wards,  Jesus  Maria,  although  the  former  fronts 
the  sea,  while  the  latter  fronts  the  bottom  and  foulest  part  of  the  harbor.  (Chapters 
III,  V,  XV,  XVII.) 

8. — Causes  of  the  prevalence  of  yellow  fever  in  Havana  and  cuba. 

The  appearance  of  yellow  fever  in  Havana  in  1761,  and  its  subsequent  annual  preva- 
lence must  have  been  due  to  causes  which  did  not  exist  prior  to  1761,  and  have  since  been 
constantly  present.  The  only  decisive  change,  which  then  occurred  and  has  since 
persisted,  was  a  {Treat  and  continuous  increase  iu  commerce  and  population :  from 
which  it  resulted  that  the  poison  having  been  successfully  transplanted  where  it  found 
climatic  and  other  local  conditions  requisite  for  its  propagation,  was  furnished  unin- 
terrupted annual  supplies  of  susceptible  persons  to  feed  on,  and  means,  both  ample  and 
unrestricted,  to  come  in  contact  with  such  persons. 

The  varying  prevalence  of  the  disease  in  different  localities  was  found  to  vary  chiefly 
with  the  amount  of  intercourse  with  infected  places,  and  with  the  number  of  immi- 
grants or  other  inhabitants  susceptible  to  the  disease. 

The  comparative  exemption  enjoyed  by  some  localities  adjacent  to,  and  in  constant 
intercourse  with,  infectea  centers,  was  found  to  be  due  chiefly  to  these  five  causes,  viz, 
(1)  a  small  number  of  susceptible  inhabitants  ;  (2)  free  exposure  to  the  winds,  thus 
securing  better  ventilation ;  (3)  more  spacious  house  lots,  with  more  unoccupied  space 
between  these  thus  also  securing  better  ventilation ;  (4)  a  sparse  population,  and  (5) 
better  draiuage.  In  fine,  wherever  in  Cuba  there  is  a  town  which  has  constant  inter- 
course with  an  infected  place,  numerous  susceptible  inhabitants,  little  exposure  to  the 
winds,  and  houses  the  most  crowded  together,  densely  inhabited  and  filthy,  ill-ven- 
tilated and  drained,  there  a  town  will  be  found  wherein  the  prevalence  of  yellow  fever 
is  correspondingly  well  marked.    (Chapters  III,  V.) 

9. —  Remedies  for  the  so-called  endemicity  of  yellow  fever  in  cuba. 

The  exceptional  prevalence  of  yellow  fever  in  Havana  and  Cuba  depends  on  causes 
exceptional  in  quantity,  but  not  in  quality.  The  only  remedies  therefor  are  an  ex- 
ceptionally vigorous  application  of  those  found  most  useful  elsewhere,  especially 
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these  three,  viz,  (1)  local  sanitation;  (2)  removal  of  susceptible  persons;  and  (3) 
quarantine  for  the  disinfection  of  infected  things  and  for  the  isolation  of  infected 
persons.  From  quarantine  nothing  can  be  obtained  except  the  prevention  of  the  in- 
troduction or  of  the  reintroduction  of  a  disease  already  eradicated  or  under  control; 
even  if  this  were  once  accomplished,  the  efficient  application  of  quarantine  to  any  im- 
portant commercial  center,  located  in  or  near  the  tropics  and  having  many  avenues  of 
entrance,  presents  so  many  practical  difficulties  that  no  more  should  be  expected  from 
it  than  a  great  diminution  in  the  number  of  the  risks  of  infection,  and  not  the  certain 
deliverance  from  all  of  these  risks.    (Chapter  VI.) 

10.— Protection'  of  vessels  in  infected  harbors. 

The  poison  of  yellow  fever  is  not  located  in  the  water  of  the  sea  or  of  harbors.  For 
the  risKs  of  infection  incurred  by  vessels  increase  with  their  proximity  to,  and  de- 
crease with  their  distance  from  an  infected  shore  or  vessel ;  if  no  intercourse  be  held 
therewith  the  danger  absolutely  ceases  at  a  very  short  distance,  certainly  within  a  few 
hundred  feet  from  the  focus  of  infection.  Hence,  the  larger  the  harbor  of  an  infected 
place,  and  the  greater  the  distance  at  which  vessels  anchor  from  the  shore  and  from 
each  other,  the  less  dangerous  is  the  harbor.  Among  the  harbors  of  all  places  habitu- 
ally infected,  the  harbor  of  Havana  is  exceptionally  dangerous,  because  exceptionally 
small,  and  the  only  means  by  which  this  narbor,  irrespective  of  its  infected  shore, 
could  be  rendered  as  little  dangerous  as  are  other  harbors,  would  be  to  deepen  its  shoal 
places,  and  otherwise  so  to  enlarge  it  that  every  vessel  which  entered  therein  could  be 
anchored,  and  would  be  forced  to  anchor,  at  safe  distance  from  the  shore  and  from 
other  vessels.  Since  those  vessels  which  now  anchor  in  this  harbor  as  far  a<*  is  prac- 
ticable from  the  shore  (and  in  this  harbor  it  is  impossible  to  anchor,  more  than  1,000 
feet  from  the  shore),  rarely  become  infected,  very  much  less  frequently  than  those 
moored  at  wharves,  it  is  concluded  that  the  putrid  emanations  from  the  water  in  this 
harbor,  to  which  emanations  special  infective  power  has  been  attributed,  have  no  such 
power,  but  that  the  true  sources  of  danger  are  located  on  the  land  and  on  infected 
vessels. 

For  the  protection  of  vessels  in  the  harbors  of  infected  places,  it  is,  then,  extremely 
important  that  they  should  anchor  at  safe  distance  from  the  shore  and  from  infected 
vessels ;  and  if  the  distance  be  necessarily  too  little  for  safety,  it  is  important  that 
healthy  vessels  should  be  kept  to  the  windward  of  infected  foci.  Vessels  should  be 
frequently  and  thoroughly  cleansed,  ventilated,  and,  by  every  other  possible  means, 
disinfected.  The  introduction  of  fomites  should  be  prohibited  as  far  as  may  be  prac- 
ticable. Persons  on  board,  especially  those  susceptible  to  the  disease,  should  abstain 
from  intercourse  with  the  shore  and  with  infected  vessels,  and  those  who  are  sick  with 
yellow  fever,  or  with  suspected  yellow  fever,  should  be  neither  retained  nor  received 
on  board;  for  while  yellow  fever  is  not  personally  contagious  it  in  communicable,  and, 
as  long  as  the  modes  by  which  it  is  communicated  remain  undetermined,  prudgnce 
demands  that  all  possible  modes  shall  be  controlled. 

Apart  from  the  special  danger  attached  to  articles  which,  and  to  persons  who,  have 
been  subjected  to  specially  infected  surroundings,  those  fomites  are  probably  the  most 
dangerous  which  are  the  most  porous,  or  which  have  the  most  interstices  whereby  air 
is  confined.  The  determination  of  what  things  are  specially  yellow-fever  fomities,  and 
to  what  comparative  extent,  is  most  important  to  commerce,  and  deserves  careful 
research.  Since  ballast  is  very  porous  and  absorptive  it  should  be  regarded  as  sus- 
picious, and  therefore  treated  as  dangerous  when  either  procured  at,  or  exposed  to,  in- 
fected localities.  The  depots  for  ballast  at  Havana  (and  especially  the  one  among 
these  at  Regla)  and  the  depots  at  Matanzas  and  Cardenas  are  very  unfavorably  located. 

The  various  sanitary  measures,  indispensable  for  the  protection  of  vessels,  cannot 
be  executed  without  efficient  laws  and  efficient  sanitary  officers.  Those  laws  which 
must  be  enforced  on  foreign  soil,  or  on  foreign  vessels,  cannot  be  efficiently  executed 
without  foreign  consent ;  hence  an  international  sanitary  code  is  necessary  to  confer 
on  nations  all  powers  requisite  to  protect  each  other  from  communicable  diseases. 
(Chapters  VII,  IX.) 

11.— Portability  and  communicability  of  yellow  fever. 

Like  typhoid  fever  and  cholera  yellow  fever  is  not  inoculable  and  is  not  personally 
contagious,  as  are  small-pox,  measles,  &c,  but  all  three  of  these  diseases  are  portable 
and  communicable.  However,  the  fact  that  the  modes  by  which  typhoid  fever  and 
cholera  may  be  communicated  have  been  better  determined  in  recent  years  than  has 
yet  been  the  case  with  yellow  fever,  causes  the  communicability  of  the  last  to  be  still 
as  much  doubted  as  was  formerly  doubted  the  communicability  of  typhoid  fever  and 
of  cholera. 

The  arrival  of  things  or  persons  from  an  infected  place  has  not  been  proved  to  have 
immediately  preceded  the  first  appearance  of  yellow  fever  in  all  cases,  nor  its  reap- 
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pearance  in  many,  doubtless  in  the  majority  of  cases ;  but  this  sequence  has  been  con- 
clusively proved  in  numerous  cases,  especially  in  instances  of  the  first  appearance  of 
the  disease.  The  disproportion  between  the  unproved  instances  or  negative  evidence, 
and  the  proved  instances  or  positive  evidence,  has  decreased  with  an  increase  of  the 
best  methods,  men,  and  opportunities  to  secure  proofs ;  so  that  the  instances  in  which 
the  transmission  of  the  disease  has  been  successfully  traced,  especially  in  navies  and 
armies,  have  now  become  very  numerous.  While  only  one  conclusively  proved  in- 
stance of  importation  is  required  to  establish  the  fact  that  yellow  fever  can  be  imported, 
yet,  apart  from  this,  the  great  number,  and  the  progressive  increase  in  the  number  of 
instances  in  which  it  has  now  been  established  that  outbreaks  of  yellow  fever  have 
immediately  followed  and  have  been  otherwise  closely  connected  with  the  arrival  of 
things  and  persons  from  infected  places,  justify  the  deduction,  "post  hoc  propter  hoc" 
Combining  these  facts  with  the  marked  preference  of  the  disease  to  routes  of  travel, 
and  especially  to  plaees  where  ships,  steamboats,  and  railroad  cars  halt,  the  conclu- 
sion cannot  be  avoided,  that  whatever  may  be  its  origin,  whether  it  can  or  cannot 
originate  spontaneously  and  locally,  yellow  fever  is  portable,  can  spread  from  a  nucleus  • 
of  infection,  and  therelbre  can  be 'communicated. 

Places  which  are  populous  and  have  many  avenues  of  entrance  furnish  much  less 
favorable  opportunities  to  determine  whether  a  disease,  habitually  prevalent  in  such 
plaees,  cax.  be  imported,  than  are  furnished  by  places  which  are  little  populous,  have 
tut  one  or  few  avenues  of  entrance,  and  suffer  with  the  disease  only  rarely  and  at 
distant  intervals.  Notwithstanding  this  fact,  medical  opinion  in  Cuba,  based  on  ex- 
perience there,  now  strongly  preponderates  in  favor  of  tne  belief  that  yellow  fever  is 
a  portable  and  communicable  disease.  Personal  intercourse,  in  1879,  with  many  of 
the  most  distinguished  physicians  in  Cuba,  encountered  no  one  of  these  opposed  to 
this  belief,  and  assurance  was  given  by  these  that  all  ph;  sicians  of  eminence  in  Cuba 
were  advocates  of  this  belief.  None  the  less  many  of  these  physicians  did  believe  that,  • 
although  the  disease  could  be  imported,  it  was  indigenous  to  or  originated  spontane- 
ously in  certain  Cuban  localities.  Thus,  since  some  "iudigenists"  are  at  the  same 
time  importationists,  the  total  separation  of  the  former  from  the  latter  fails  to  repre- 
sent fully  the  numerical  superiority  of  the  importationists ;  however,  no  other  classifi- 
cation is  derivable  from  the  official  written  reports  to  the  United  States  Commission. 
From  19  of  the  49  places  specially  reported,  there  were  received  from  boards  of  health, 
medical  officers,  and  consuls  22  official  reports,  wherein  an  opinion  is  expressed 
whether  yellow  fever,  at  each  one  of  these  19  places  is  " indigenous"  or  "imported." 
Of  these  22  reports,  7  pronouncethe  disease  indigenous,  10  pronounce  it  imported,  4  con- 
rider  it  doubtful,  and  one,  from  the  board  of  health  at  the  seaport,  Bahia  Honda,  testi- 
fies that  yellow  fever  does  not  exist  there ;  hence  is  neither  indigenous  nor  imported. 
Excluding  this  last  report,  there  were  of  the  22  reports,  15  others  from  boards  of  health ; 
and,  of  these,  7  pronounce  the  disease  indigenous,  7  imported,  and  one  doubtful.  Fur- 
ther criticism  of  these  reports  discloses  the  fact,  that  the  places  where  yellow  fever  is 
most  pre valent  furnish  the  more  numerous  reports  of  supposed  indigenous  origin,  while 
the  places  where  the  disease  least  prevails  furnish  more  numerous  reports  ofsupposed 
origin  by  importation.    (Chapters  VIH  and  XXVI  to  LXXVI.) 

12. — Disseminating  causes. 

8hips,  steamboats,  and  railroad  cars  are  the  chief  disseminators  of  the  poison  of  yel- 
low fever,  which  is  thereby  disseminated  with  a  facility  apparently  the  same  whether 
against  or  with  prevailing  winds.  The  harbor  of  every  infected  place  constantly  and 
conclusively  proves  that  winds  fail  to  infect  vessels  even  at  a  short  distance  from  the 
shore,  and  other  facts  also  demonstrate  that  the  poison  is  distributed  by  winds  to  dis- 
tances so  limited  that  the  "  epidemic-wave  theory  "  of  yellow  fever,  provided  an  aerial 
wave  is  signified,  becomes  absurd. 

Experience  rails  to  teach  that  those  are  in  special  danger  who  are  exposed  to  winds 
prevailing  from  an  infected  focus  quite  near  at  hand ;  but  experience  does  teach  that 
confined  air,  that  is,  air  undisturbed  by  winds,  is  most  favorable  to  the  poison  ;  that 
those  who  bve  or  sleep  nearest  the  ground,  where  air  is  least  disturbed  by  winds,  are 
exposed  to  greatest  danger,  a  danger  which  decreases  with  elevation ;  and  that  those 
engaged  in  ambulatory  are  more  exposed  than  those  engaged  in  sedentary  occupa- 
tions, thus  showing  the  tendency  of  the  poison  to  become  localized  in  scattered  foci, 
and  not  to  be  generally  distributed  by  the  winds,  or  to  be  diffused  like  a  gas.  (Chap- 
ters VIII,  IX,  X.) 

13. — Causes,  alleged  but  not  real,  for  either  the  generation  or  for  spe- 
cially THE  PROPAGATION  OF  THE  POISON  OF  YELLOW  FEVER. 

Neither  the  sea-shore  nor  salt  water,  nor  mixed  salt  and  fresh  water,  originate  or 
specially  favor  the  growth  of  the  poison  of  yellow  fever.  Sea-ports  at  the  mouths  of 
rivers,  and  sea-ports  generally,  have  hitherto  suffered  most  frequently,  because  of  (1) 
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their  greater  intercourse  with  infected  places ;  (2)  their  frequentation  by  ships,  the 
best  carriers  of  the  poison,  and  (3)  their  larger  proportion  of  susceptible  inhabitants — 
immigrants,  visitor,  sailors,  and  soldiers.  Yellow  fever  is  neither  generated  nor  prop- 
agated any  better  in  Cuban  localities  on  the  sea -shore,  than  in  those  located  inland ; 
for  it  does  not  prevail  in  the  former  more  than  in  the  latter,  except  when  the  sea-ports 
have  a  greater  amount  of  intercourse  with  infected  places,  and  a  greater  number  of 
susceptible  inhabitants.  Yellow  fever  is  not,  as  is  usually  believed,  exceptionally 
severe  in  the  shipping  of  infected  ports,  except  when  the  number  of  susceptible  sail- 
ors is  in  exceptionally  large  proportion  to  the  susceptible  inhabitants  on  land.  In 
Havana  it  is  not  sailors  but  soldiers  who  suffer  with  exceptional  severity,  and  chiefly 
because  there  is  a  larger  number  of  the  susceptible  among  them  than  in  any  other 
class. 

An  inadequate  supply  of  water  certainly  does  not  generate  nor  does  it  apparently 
favor  the  growth  specially  of  the  poison  of  yellow  fever.  There  was  no  yellow  fever 
in  Havana  during  the  time  when  the  water  supply  was  the  worst ;  though  this  supply 
was  improved  in  1835,  and  again  in  18*78,  no  abatement  of  the  disease  followed;  Vera 
Cruz,  though  abundantly  supplied  since  1867,  suffers  as  before  ;  and  experience  at  New 
Orleans  and  other  cities  is  to  the  same  effect,  respecting  the  introduction  of  an  ample 
supply  of  wate^  which,  however,  it  must  be  noted,  is  rarely,  if  ever,  adequately  used. 

Cemeteries  within  city  limits  certainly  do  not  generate  and  apparently  do  not  favor 
the  growth,  specially,  of  the  poison  of  yellow  fever.  Since  1871  all  the  dead  of  Havana 
have  been  buried  too  distant  from  this  city  to  exercise  an  influence  on  disease,  yet 
there  has  been  no  abatement  in  yellow  fever. 

There  is  convincing  evidence  that  the  preservation,  and,  probably,  the  growth  of 
the  poison  of  yellow  fever  are  favored  by  places  containing  warm,  damp,  foul,  confined 
air,  such  places  as  the  holds  of  ships,  trunks,  ill-constructed  barracks,  and  therefore 
probably  privies  and  sinks,  but  there  is  no  such  evidence  that  ftecal  or  urinary  ex- 
cretions, even  from  those  infected,  have  any  special  influence  on  this  disease. 

There  is  no  evidence  justifying  the  belief  that  the  peculiar  geology  or  physical  geog- 
raphy of  places  have  any  special  influence  on  yellow  fever.  The  influence  of  the  lati- 
tude of  places  is  due  to  the  temperature,  and  the  favorable  influence  of  altitude  above 
the  sea  is  due  to  diminished  temperature,  to  better  exposure  to  winds,  and  to  the 
habitually  sparse  population  and  restricted  intercourse  of  mountain  localities.  The 
favorable  influence  of  altitude  has  been  much  exaggerated,  since  yellow  fever  has  cer- 
tainly twice  visited  Newcastle,  Jamaica,  4,200  feet  above  the  sea,  and  is  alleged  to  have 
visited  not  less  than  five  places  in  the  Peruvian  Andes,  over  10,000  feet  high,  one  of 
these  attaining  an  altitude  of  14,000  feet.  Naturally  the  altitude  attainable  would 
decrease  from  the  equator.    (Chapters  III,  IV,  X,  XII,  XIII.) 

14. — Causes  which  do  not  generate,  bct  do,  either  certainly  or  probably, 
favor  the  growth  of  the  poison  of  yellow  fever. 

Climate  has  a  decisive  influence  on  yellow  fever,  but  not  even  the  climate  of  places 
where  the  disease  most  prevails  can  generate  the  poison,  as  is  illustrated  by  the  facta, 
among  many  others,  that  Havana  escaped  until  1761,  and  that  the  disease  fails,  to 
this  day,  to  occur  at  places  within  a  few  miles  of,  and,  therefore,  possessing  the  same 
climate  as  the  chief  habitats  of  the  disease.  While  climate  has  a  decisive  influence  on 
the  propagation  of  the  poison,  yet  no  proofs  have  ever  been  presented  that  the  wind 
from  any  particular  quarter,  that  pressure  of  air,  electricity,  magnetism,  or  ozone  have 
anything  special  to  do  with  this  influence.  Only  one  climatic  factor,  temperature,  is 
certainly,  and  only  one  other,  humidity,  is  probably  indispensable  to  the  growth  of 
this  poison,  and  there  is  little  reason  to  believe  that  there  is  ever,  in  any  part  of  the 
yellow-fever  region,  a  lack  of  as  much  moisture  as  the  poison  probably  does  require. 

Although  a  temperature  above  the  freezing  point  is  indispensable  to  the  growth  of 
the  poison,  yet  the  degree  and  duration  of  the  heat  requisite  vary  widely  within  cer- 
tain limits,  which  are  frequently  misapprehended,  as  shown  by  the  following  facts : 
Though  cases  of  yellow  fever  have  been  present,  yet  the  disease  has  frequently  failed 
to  spread  in  the  very  habitats  of  the  disease,  not  only  when  the  heat  was  unusually 
great  and  prolonged,  but  also  when  the  humidity  was  abundant,  when  numerous  sus- 
ceptible persons  were  present,  and  when  the  insanitary  evils  were  as  unfavorable  as 
usual ;  hence,  one  or  more  other  conditions  are  necessary  to  the  growth  of  the  poison 
besides  unusual  heat,  even  when  conjoined  with  the  presence  of  humidity,  susceptible 
persons,  and  insanitary  evils.  Again,  frost  does  not  occur  in  Cuba,  yet  yellow  fever 
habitually  declines  in  September  and  October,  at  the  very  time  when  the  number  of  sus- 
ceptible inhabitants  habitually  increases,  and  when  both  humidity  and  insanitary  evils 
remain  unchanged ;  hence  the  usual  decline,  in  tropical  countries,  is  not  due  to  frost,  nor 
to  absence  of  any  conditions  known  to  be  requisite.  Further,  while  yellow  fever  does 
habitually  decline  in  September  and  October,  none  the  less  there  has  not  infrequently 
occurred  in  Cuba  recrudescence  in  the  winter,  and  in  more  northern  places  a  prevalence 
of  the  disease  during  months  colder  than  Cuban  winters  ever  are;  hence,  the  usual  decline 
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cannot  be  attributed  to  lack  of  the  amount  of  beat  indispensable  to  the  growth  of  the 
poison.  These  facts  seem  inexplicable  except  by  the  hypothesis  that  the  poison  of  yel- 
low fever  has,  as  most  living  organisms  have,  a  limited  period  of  each  year  for  repro- 
duction, but  that,  when  subjected  to  unknown  exceptional  conditions,  the  poison 
may  produce  a  double  crop,  as  also  occurs  with  some  organisms.  Within  as  without 
the  tropics  the  poison  manifests  an  annual  tendency  to  become  dorman  t,  and  an  oc- 
casional tendency  even  in  summer  and  under  apparently  favorable  conditions,  to  die 
out,  as  occurred  in  Cuba  in  1866,  thus  annually  presenting  favorable  opportunities 
to  control  it,  and  encouraging  the  hope  that  it  might  be  eradicated  from  even  its  trop- 
ical strongholds. 

Whether  any  special  combination  or  particular  recurrence  (other  than  just  stated) 
of  climatic  factors  influence  yellow  fever  is  not  now  known,  nor  likely  to  be  known, 
until  further  progress  has  been  made  in  science  and  civilization ;  for  little  hope  is  felt 
that  the  study  of  meteorology  in  connection  with  yellow  fever  will  add  anything  to 

5 resent  knowledge,  until  accurate  records  are  kept,  not  only  of  all  cases  as  well  as 
eaths,  but  also  of  all  disturbing  influences,  other  than  climate,  such  as  the  daily 
varying  number  of  the  susceptible  who  may  be  exposed. 

All  except  two  of  the  insanitary  evils,  elsewhere  detailed  as  the  causes  of  the  insan- 
itary condition  of  Havana,  existed  there  in  equal,  probably  in  greater  degree,  long 
prior  to  the  appearance  and  continued  prevalence  of  yellow  fever ;  hence  these  insan- 
itary evils,  including  all  varieties  of  decomposition,  putrefaction,  defective  ventila- 
tion, and  filth,  combined  with  favorable  climatic  influences,  cannot  generate  yellow 
fever.  The  two  evils,  above  excepted,  because  these  have  increased,  are  density  of 
population  and  therewith  a  continuous  increase  in  the  number  of  susceptible  inhabi- 
tants ;  but  dense  aggregations  of  susceptible  persons,  subjected  to  all  of  the  previous 
insanitary  evils,  have  occurred  repeatedly  in  the  American  and  constantly  in  the  Asiatic 
tropics  without  generating  yellow  fever ;  hence  all  of  these  conditions  when  corn- 
Dined  account  for  the  origin  of  the  poison  no  better  than  they  would  account  for  the 
origin  of  the  house- wall  molds,  of  the  maggots,  and  of  the  house  flies  which  have,  like 
yellow-fever,  also  increased  in  Havana.  However,  it  is  not  doubted  that  susceptible 
persons  are  indispensable  for  the  growth  of  the  poison,  and  their  close  aggregation  is 
admitted  by  all  to  be  a  favoring  condition — a  significant  fact,  since  density  of  popula- 
tion is  favorable  specially  to  communicable  diseases. 

While  no  condition  and  no  combination  of  conditions,  which  have  been  cited,  account 
for  the  origin  of  yellow  fever,  neither  are  there  any  ever  suggested  by  man's  imagina- 
tion which  do  account  for  it  any  better  than  his  imagination  once  preposterously 
accounted  for  the  origin  of  numerous  vegetables  and  animals,  as  due  to  a  spontaneous 
power  inherent  in  special  local  conditions.    Proof  that  yellow  fever  has  been  trans- 
planted in  many  instances  justifies  the  belief,  with  our  present  knowledge  of  communi- 
cable disease  poisons,  that  it  has  been  transplanted  in  all  instances  of  its  first  appear- 
ance ;  and  if  the  absolutely  first  origin  of  this  poison  be  conceded,  as  with  living  organ- 
isms, to  have  once  occurred,  there  remains  no  more  difficulty  in  accounting  for  its 
accidental  transplantations,  its  propagation,  and  its  variable  crops,  than  in  accounting 
for  these  same  things  respecting  numerous*  vegetables  and  animals.    Hence  it  is  con- 
cluded that  the  origin  of  yellow  fever  is  no  more  within  reach  of  scientific  research 
than  is  the  origin  of  living  organisms,  and  that  the  true  field  for  research,  designed  to 
control  the  poison,  is  to  determine  the  conditions  requisite  for  its  propagation. 

Respecting  these  conditions,  it  is  now  known  that  heat,  humidity,  susceptible  per- 
sons, density  of  population,  confined  air,  defective  ventilation^  inadequate  drainage, 
and  filth  with  au  this  implies — conditions,  all  of  which  are  variable — are  among  those 
which  are  either  necessary  or  favorable  to  the  growth  of  the  poison,  and  that  there 
are  other  unknown  conditions  which  are  indispensable.  These  indispensable  un- 
known conditions  may  be  of  such  nature  as  the  continuous  uniform  heat  necessary  to 
hatch  an  egg,  or  as  subjection  of  the  poison  for  a  certain  time  to  darkness,  to  an  excess 
of  carbonic  acid,  or  to  such  other  like  conditions  as  are  now  known  to  be  indispensable 
to  the  growth  of  some  microscopic  organism. 

The  failures,  under  apparently  the  most  favorable  conditions,  to  transplant  the 
poison  constantly  recur,  and  are  more  frequent  than  are  even  the  numerous  success- 
ful transplantations,  thereby  proving  that  a  combination  of  ail  required  conditions 
occurs  comparatively  rarely,  and  thereby  justifying  again  the  hope  that  yellow  fever 
will,  with  increasing  knowledge,  eventually  become  a  readily  controllable  disease. 
(Chapters  IV,  V,  VUI,  XI.) 

15. — Origin  and  nature  of  the  poison  of  yellow  fever. 

This  poison  spreads,  multiplies,  and  is  endowed  with  the  function  of  reproduction, 
which  is  limited  to  living  organisms.  Microscopical  evidence  that  this  poison  is  a 
living  organism  is  no  more  necessary  to  such  a  conclusion  than  microscopical  or 
chemical  evidence  is  necessary  to  prove  the  conclusion  that  this  poison  is  a  dead, 
inorganic,  miasmatic,  or  other  mysterious  something.    Since  each  theory  lacks  con- 
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elusive  proof,  the  one  which  the  better  explains  all  the  phenomena  of  the  disease  is 
the  more  rational.  The  former  has  become  the  more  rational,  because,  among  other 
reasons,  many  microscopic  living  organisms  have  been  discovered,  which  cause  spe- 
cific spreading  diseases  in  vegetables  and  animals,  while  neither  microscopy  nor  chem- 
istry have  yet  demonstrated  the  supposed  inorganic  or  dead  organic  poisons  which 
cause  any  such  diseases;  and  because  well  known  microscopic  nving  organisms  are 
endowed  with  characteristics,  whioh  best  explain  the  characteristics  of  the  poisons  of 
yellow  fever  and  of  other  specific  spreading  diseases. 

The  belief  that  the  poison  of  yellow  fever  is  an  inorganic  dead  something,  and 
therefore  that  it  originates  spontaneously  and  locally  is  due  to  two  causes,  viz,  the 
absence  in  numerous  instances,  of  proof  of  importation,  and  disbelief  in  the  duration 
of  the  dormant  vitality  of  the  poison.  Absence  of  proof  is  mere  negative  evidence, 
and  instances  thereof,  however  numerous,  do  not  counterbalance  one  single  instance 
of  positive  evidence,  which  would  alone  suffice  to  prove  that  the  poison  can  be  im- 
ported ;  and  a  sufficient  number  of  such  instances  have  now  been  secured  to  justify  the 
inference  that  the  poison  has  been  imported  in  every  instance  where  it  did  not  pre- 
exist. Whether  the  poison,  in  cases  where  certainly  not  imported,  and  certainty  on 
such  a  subject  is  most  difficult  to  acquire,  did  or  did  not  pre-exist,  depends  on  whether 
it  was  ever  before  present ;  and,  if  so,  what  was  the  possible  duration  of  its  dormant 
vitality.  While  research  and  careful  reports  of  all  cases  respecting  the  possible  dura- 
tion of  the  dormant  vitality  of  yellow-fever  poison  are  much  needed,  yet  there  is  good 
evidence  that  it  may  lie  dormant  even  two  years.  In  any  case  the  power  of  specific 
spreading-disease  poisons,  yellow-fever  included,  to  resist  the  destructive  influence  of 
time  and  of  other  deteriorating  agents,  and  to  lie  dormant,  without  manifesting  their 
presence  until  conditions  arise  favorable  to  their  action  and  growth,  is  well  estab- 
lished, while  the  power  of  any  of  these  poisons  to  develop  spontaneously  remains 
improved.  Advancing  knowledge  has  constantly  tended  so  to  strengthen  faith  in  the 
one  power,  which  has  been  conclusively  proved,  and  so  to  destroy  faith  in  the  other, 
which  finds  at  the  present  day  less  reason  for  acceptance  than  ever  before,  that  cre- 
dence is  now  justifiable  in  the  least  credible  instances  of  dormant  vitality,  in  prefer- 
ance  to  credence  in  the  most  credible  instances  of  supposed  spontaneous  origin. 
(Chapter  VIII.)* 

16. — Origin  of  yellow  fever  on  ships. 

The  doctrine  of  the  spontaneous  origin  of  yellow  fever  on  ships  is  theoretically  in- 
credible, and  is  practically  destitute  of  proof  derivable  from  a  solitary  instance  of  the 
infection  of  any  vessel,  which  had  not  previously  communicated,  directly  or  indirectly, 
with  some  infected  place,  thing,  or  person.  This  doctrine  is  due  to  ignorance  respect- 
ing the  duration  of  the  dormant  vitality  of  the  yellow-fever  poison,  and  to  hasty  cre- 
dence in  the  negative  evidence  that  an  infected  vessel  had  not  previously  communi- 
cated with  any  source  of  infection.  In  the  vast  majority  of  cases,  this  negative  evi- 
dence has  been  to  the  effect  that  the  infected  vessel  had  visited  some  usual  nabitat  of 
the  poison,  which,  however,  was  not  present,  as  is  alleged,  at  the  time  when  visited 
by  the  vessel.  Experience,  in  any  place 'habitually  infected  by  yellow  fever,  abun- 
dantly teaches  that  easy  credence  should  never  be  given  evidence  to  the  effect  tnat  the 
disease  has  ceased  to  prevail,  or  has  failed  to  reappear  at  the  usual  season,  unless  this 
evidence  is  derived  from  the  highest  sanitary  officer  in  the  place;  and  that  even  this 
evidence  should  not  be  trusted,  unless  it  be  known  that  said  officer  is  not  only  trust- 
worthy and  competent,  but  also  is  provided  with  ample  opportunities  to  know  whereof 
he  testifies. 

In  fine,  although  yellow  fever  never  has  originated  on  ships,  yet  this  disease  con- 
tinued, throughout  the  long  period  of  time  during  which  ships  were  the  chief  vehicles 
of  transportation  from  infected  places,  to  be,  in  a  certaiu  sense,  a  •'  seaport,"  "nau- 
tical," and  "oceanic"  disease;  but,  with  the  invention  of  steamboats,  it,  in  the  same 
sense,  became  a  disease  of  towns  on  navigable  streams,  and  with  the  invention  of 
railroads,  it  became  a  disease  of  inland  railroad  depots.  Hence,  though  ships,  for 
obvious  reasons,  continue  to  be  the  best  carriers  of  yellow  fever,  this  is  no  more  a 
"seaport"  or  "oceanic"  disease  than  it  is  a  fluvial,  riparian,  or  inland  disease,  and 
no  more  a  ship  disease  than  it  is  a  steamboat  and  a  railroad  disease. 

A  careful  study  of  the  fomites  and  modes  by  which  vessels  become  infected  is  calcu- 
lated to  advance  existing  knowledge  on  this  subject  generally,  more  than  a  like  study 
prosecuted  elsewhere.    (Chapter  IX) 

*  Since  correcting  the  proof-sheets  of  Chapter  VIII,  the  record  of  the  following  instances  of  dormant 
vitality  has  been  observed  and  may,  in  this  place,  be  added  to  those  instances  cited  in  said  chapter. 

Pasteur  (pp. 83, 169, 172,  "Studies  on  Fermentation,"  London  ed.,  1879),  reports  that  "alcoholic  fer- 
ment," that  is.  yeast  germs,  "may  be  dried  at  the  ordinary  temperature  of  the  atmosphere  and  pre- 
served in  the  form  of  dust  for  a  period  of  seven  month*  ana  longer,  without  losing  its  faculty  of  repro- 
duction." Further,  that  these  same  germs  may  have  their  dormant  vitality  aroused  to  reproductive 
life,  after  "  even  several  vears"  provided  that  they  have  been  subjected  to  certain  speciflo  conditions  for 
the  purpose  of  thus  prolonging  their  dormant  vitality. 

Tvndall  ("Floating  Matter  of  the  Air."  London  ed.  1881)  reports,  p.  199.  that  some  germs,  thoroughly 
dWcated,  preserve  their  dormant  vitality  after  eight  hours  boiling.  He  further  cites,  on  p.  21,  from 
Dr.  Be  Mussey,  two  marked  instances  of  the  dormant  vitality  of  the  poison  of  scarlet  fever;  in  one 
instance  for  six  months,  and  in  the  other  for  "more  than  a  year  and  a  half." 
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17. — Acquisition  of  immunity  from  yellow  fever,  or  acclimatization  so- 
called. 

The  better  comprehension  of  this  subject  is  indispeneible  to  progress  in  oar  knowl- 
edge of  yellow  fever,  and  especially  of  its  diagnosis,  a  subject  of  primary  importance 
to  the  sanitarian. 

Natives  of  Cuba,  as  of  all  other  countries,  of  every  age,  sex,  and  race,  are  liable  to 
yellow  fever ;  and  only  those  who  have  had  the  disease,  or  have  constantly  resided  in 
infected  localities,  enjoy  immunity.  The  fact  that  the  natives  of  every  place  never 
apparently  suffer  stall,  while  susceptible  foreigners  usually  do,  is  conclusive  evidence 
that  the  poison  is  present  in  said  place,  that  the  natives  have  been  habitually  subjected 
thereto,  and  have,  because  of  the  habitual  presence  of  the  poison,  acquired  immunity 
through  some  process  or  other. 

While  physiological  functions  can  become  accommodated  to  different  seasons  and  cli- 
mates— to  this  extent  acclimatizing  vegetables,  animals,  and  man — yet  there  is  no  good 
reason  to  believe  that  any  climate  can  render  any  living  thing  insusceptible  to  any 
poison.  There  is  even  less  reason  to  believe  that  the  direct  influence  of  climate  can 
render  man  insusceptible  of  the  poison  of  yellow  fever ;  hence  to  designate  his  acquisi- 
tion of  immunity  from  this  disease,  "acclimatization,"  is  a  gross  abuse  of  language. 

It  baa  been  urged  that  the  immunity  enjoyed  by  the  natives  of  habitually  infected 
places  might  be  due  to  their  better-developed  excretory  powers ;  but  it  is  impossible 
to  accept  this  explanation,  when  it  is  considered  that  the  adult  natives  of  non-infected 
localities,  within  a  few  miles  of  infected  localities,  do  not,  while  the  adult  natives  of 
the  latter  do  enjoy  immunity ;  and  that  foreign-born  children  do  not,  while  all  native 
born  children  do,  as  is  alleged,  enjoy  immunity.  It  is  incredible  that  a  comparison 
between  these  two  classes  would  demonstrate  a  difference  of  excretory  function,  and 
it  is  also  incredible  that  every  native  child  should  be  able  to  take  a  dose  of  yellow 
fever  poison  fatal  to  a  foreign  adult,  and  because  of  superior  excretory  power,  expe- 
perience,  as  is  alleged,  no  effects  whatever. 

It  is  not  known  that  the  law  of  the  "  survival  of  the  fittest "  may  not  be  applicable 
to  yellow  fever,  possibly  to  the  extent  that  parents  who  were  never,  or  perhaps  very 
little  susceptible,  might  beget  descendants  who,  in  the  first  or  in  succeeding  genera- 
tions, would  be  insusceptible.  But  there  is  good  evidence  that  parents  do  not,  after 
they  nave  had  yellow  fever,  beget,  outside  of  habitually  infected  places,  children  who 
are  insusceptible  to  the  poison ;  and  it  is  certain  that  foreign-born  parent*,  who  have 
had  yellow  fever,  do  not,  for  this  cause,  beget  native-born  children,  who,  in  the  very 
first  generation,  are  insusceptible  to  and  endowed,  as  is  alleged,  with  immunity  from 
this  disease.  In  fine,  the  wholesale  immunity  which,  it  is  alleged,  is  enjoyed  by  all 
children  born  in  habitually  infected  places  cannot  be  due  to  inheritance. 

Administration  of,  or  habituation  to,  any  known  poison,  other  than  yellow  fever, 
does  not  destroy  susceptibility  to  the  latter. 

Habituation  to  the  poison  of  yellow  fever  itself  cannot  be  the  process  by  which  the 
native  children  of  infected  places  acquire — without  any  disturbance,  as  is  alleged, 
of  health — their  apparent  insusceptibility ;  for,  in  such  case,  it  would  be  necessary  to 
admit,  of  this  poison,  that  which  is  not  true  of  any  other  known  poison,  and  is  other- 
wise incredible,  that  even  a  brief  habituation  confers  generally  a  permanent  insuscep- 
tibility, and  that  doses  violently  poisonous  to  most  foreign-born  adults  produce  no 
ill-effects  whatever  on  any  native-born  children. 

One  attack  of  a  non-recurring  disease  is  the  only  general  process,  admitted  for  all 
non-recurring  diseases  except  yellow  fever,  by  which  future  immunity  can  be  acquired, 
and,  among  various  supposed  processes,  this  remains  the  only  one  which  is  undis- 
puted for  yellow  fever.  Although  it  is  denied  that  this  process  applies  to  children 
corn  in  Infected  places,  none  the  less  it  is  certainly  true  as  to  New  Orleans,  and  there- 
fore probably  true  as  to  all  other  places,  that  whenever  yellow  fever  kills  the  adults. 
then,  during  the  very  same  time,  the  children  under  ten  years  of  age  die  in  unusual 
number.  Hence,  this  excessive  mortality  of  children  must  be  due  either  to  the  poison 
of  yellow  fever  or  to  some  one  or  more  other  disease  poisons  which  are  invariably  asso- 
ciated with  the  yellow  fever  poison ;  and,  since  no  such  poisons  are  known  or  are  sus- 
pected to  exist,  the  conclusion  is  justifiable  that  the  same  poison  which  kills  the  adults 
also  kills  the  children.  It  therefore  follows  that  the  insusceptibility  to  yellow  fever, 
alleged  to  be  enjoyed  by  the  natives  of  habitually  infected  localities  is  apparent,  not 
real,  and  that  there  immunity,  en  masse,  is  acquired  by  the  same  process  that  the  for- 
eigu-boru  acquire  it,  which  is  als:>  the  same  process  by  which  immunity  is  acquired 
in  every  other  non-recurring  disease. 

The  vital  statistics  of  New  Orleans  prove  that  children  under  two  years,  and  espec- 
ially those  under  one  year,  are,  as  in  several  other  zymotic  diseases,  comparatively 
little  liable  to  yellow  fever,  while  those  from  to  five  years  and  older  sutler  severely. 

Experience  in  every  yellow  fever  habitat  has  proved  that  some  adults  and  many 
children  suffer,  especially  during  epidemics,  with  febrile  attacks  which  protect  from 
yellow  fever,  and  yet  are  accompanied  by  symptons  too  mild  and  vague  to  iustify,  in 
<mr  present  ignorance,  a  satisfactory  diagnosis.    The  special  study  of  such  eases  it 
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indispensable  to  the  removal  of  our  unanimously  admitted  deficiencies  in  the  diagnosis 
of  yellow  fever.    (Chapter  X. ) 

18.—  Yellow  and  malarial  frvbr. 

The  old  theory,  still  entertained  by  a  few,  that  yellow  fever  was  dne  to  an  intensi- 
fied malarial  poison,  is  now  so  untenable  that  those  who  are  well  informed  do  not 
require  even  this  brief  allusion  to  guard  them  from  the  misapprehension  that  silence 
on  this  subject  implies  assent  to  such  a  theory. 

That  both  poisons  are  living  organisms,  which  require  for  their  growth  some  condi- 
tions which  are  the  same,  is  most  probable;  but  the  characteristics  which  prove  them 
to  be  two  distinct  specific  poisons  are  fully  as  well  marked  as  are  those  characteristics 
which  distinguish  typhoid  from  typhus  fever. 


APPENDIX    O. 
REPORT  ON  ORGANIC  MATTER  IN  THE  AIR. 

By  Prof.  Ira  Remben. 

At  the  request  of  the  National  Board  of  Health,  I  undertook,  about  a  year  ago,  an 
investigation  on  the  best  method  for  the  detection  and  determination  of  the  nature  of 
the  organic  matter  which  is  well  known  to  exist  in  the  air.  I  was  perfectly  conscious, 
at  the  outset,  that  very  grave  difficulties  would  be  encountered  in  the  course  of  such 
an  investigation,  and  it  seemed  to  me  somewhat  doubtful  whether  much  of  value 
could  be  established  without  the  expenditure  of  a  vast  amount  of  labor  much  more 
than  was  contemplated  by  the  board  or  by  myself.  After  due  consideration,  however, 
I  began  the  work  in  the  hope  that,  though  the  results  reached  might  not  be  quite  sat- 
isfactory something  more  than  is  at  present  known  might  be  learned  concerning  the 
subject  under  examination.  Its  importance  seemed  to  warrant  the  attempt.  The 
work  has  been  prosecuted,  with  some  brief  necessary  interruptions,  throughout  the 
academic  year,  and  I  herewith  have  the  honor  to  submit  to  the  Board  a  report  on 
the  results  reached.  A  preliminary  report,  giving  an  outline  of  the  work,  and  not 
including  any  details  in  regard  to  tne  methods  employed,  has  already  been  presented 
to  the  Board,  and  published  in  the  "National  Board  of  Health  Bulletin"  for  January 
31, 1880.  The  present  report  will  include,  not  only  the  details  of  the  experiments 
referred  so  briefly,  in  the  published  statements,  but  also  of  additional  experiments,  per- 
formed since  the  time  of  the  first  writing,  with  the  object  of  more  fully  establishing 
the  correctness  of  the  conclusions  first  drawn,  or  of  gaining  new  light  upon  the  sub- 
ject under  investigation. 

While  I  cannot  claim  to  have  added  very  much  to  the  subject,  I  think  it  will  be  seen 
that  greater  exactness  has  been  introduced  in  the  methods  of  investigation  than  here- 
tofore, and  that  the  future  possibilities  are  brought  out  more  clearly.  A  firm  basis  for 
future  work  has  been  gained ;  some  facts  of  permanent  value  have  certainly  been 
established ;  and,  if  the  solution  of  the  problem  has  not  been  reached,  some,  if  not 
inost,  of  the  blame  should  be  attributed  to  the  nature  of  the  problem  itself.  The  work 
requires  the  greatest  amount  of  patience  and  the  greatest  amount  of  skill.  Without 
a  combination  of  these  two  qualities  the  results  reached  would  be  of  no  value.  It  has 
been  my  good  fortune  to  have  associated  with  me,  at  successive  periods  of  the  inves- 
tigation, two  gentlemen  excellently  qualified  for  the  work,  both  thoroughly  trained 
chemists,  both  conscientious,  and  gifted  to  an  unusual  extent  withpatienoe.  I  here 
desire  to  acknowledge  my  obligations  to  Mr.  W.  Mager  and  Mr.  T.  W.  Day,  who*  have 
acted  as  my  assistants,  and  to  whose  zeal  and  industry  much  of  what  has  been  accom- 
plished is  due. 

INTRODUCTION. 

"Pure  air"  and  "impure  air"  are  expressions  which  carry  with  them  but  vague 
meaning.  Air  may,  of  course,  be  rendered  impure  in  a  great  variety  of  ways,  and 
produce  upon  those  who  breathe  it  an  equal  variety  of  elects.  The  most  frequent 
kind  of  contamination  of  air  is  that  which  results  from  bad  ventilation  of  apartments 
which  are  occupied  by  living  beings,  and  every  one  has  experienced  to  a  greater  or 
(ess  extent  the  effects  of  this  Kind  of  contamination.  For  a  long  time  it  was  thought 
that  the  bad  effects  produced  by  such  air  were  due  to  the  abnormal  quantity  of  car- 
bonic acid  or  carbon  dioxide  introduced  by  the  breathing  process,  and  this  gas  nas  been 
regarded  as  one  of  the  most  common  enemies  of  mankind.  Books  have  been  written 
on  the  subject,  and  the  popular  mind  is  still  thoroughly  imbued  with  the  idea  that  car- 
bonic acid  is  the  injurious  constituent  of  the  air  of  badly  ventilated  apartments.  Many 
medical  books,  and  even  some  which  are  specially  devoted  to  chemistry,  still  serve  to 
spread  this  idea.    But  it  has  been  conclusively  shown  that  carbonic  acid  may  be  intro- 
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duced  into  air,  otherwise  pure,  to  a  much  greater  extent  than  is  commonly  introduced 
jy  the  breathing  process,  even  under  the  most  adverse  conditions  of  ventilation,  with- 
out producing  the  characteristic  effects  of  impure  air,  or  indeed  any  disagreeable  effects 
whatever.  And  Pettenkoffer  has  shown  that  the  really  injurious  constituents  are  in 
all  probability  the  refuse  organic  matters  which  are  given  off  from  the  body,  together 
with  carbonic  acid.  These  are  in  a  condition  of  decomposition,  and,  if  taken  back 
into  the  system  again,  it  is  natural  that  there  should  be  a  more  or  less  serious  disturb- 
ance of  the  vital  phenomena. 

In  order;  then,  to  form  an  estimate  of  the  purity  or  impurity  of  air,  we  ought  to  be  able 
to  determine  the  amount  of  the  really  injurious  constituents  present  in  it,  t.  c,  of  the 
organic  matters.  It  is  well  known,  however,  that  the  method  usually  employed  for 
the  purpose  of  testing  the  purity  of  the  air  consists  in  determining  the  amount  of  car- 
bonic acid  present.  If  the  impurities  are  introduced  by  the  breathing  process  the 
latter  method  is  certainly  of  value,  for  it  may  be  assumed  that  the  proportion  between 
the  amounts  of  organic  matter  and  of  carbonic  acid  given  off  from  the  body  is  pretty 
constant;  and  hence,  if  we  know  the  amount  of  carbonic  acid  present,  we  can  draw 
a  conclusion  with  reference  to  the  amount  of  the  organic  matter,  or  rather  with  refer- 
ence to  impUiity  of  the  air. 

Still  there  are  circumstances  under  which  the  determination  of  the  amount  of  car- 
bonic acid  in  air  would  fail  to  give  the  information  we  desire,  and,  even  under  ordi- 
nary circumstances,  it  would  be  better  if  it  were  possible  to  determine  directly  the 
amount  of  the  injurious  constituents.  It  is  believed,  for  instance,  and  apparently 
ivith  justice,  that  the  air  of  our  dwellings  and  of  other  build  tups  is,  in  some  way,  very 
frequently  contaminated  by  the  gases  arising  from  imperfect  sinks  and  water-clcsets. 
It  would  plainly  be  impossible  to  determine  the  extent  of  the  impurity  thus  introduced 
by  the  same  method  as  is  used  for  air  contaminated  by  the  process  of  respiration.  For 
this  purpose  we  need  a  method  which  shall  enable  us  to  determine  directly  the  amount 
of  the  organic  matter,  and  every  one  will  at  once  recognize  the  importance  of  having 
such  a  method  at  our  command.  This  need  has  been  felt  for  some  time,  and  attempts 
have  been  made  to  supply  it,  though  these  have  not  been  very  successful.  It  is  not 
proposed  to  give  here  a  complete  historical  sketch  of  the  attempts  that  have  been  made 
from  time  to  time,  but  the  principal  ones  demand  attention. 

HISTORICAL  SKETCH. 

One  of  the  first  serious  investigations  on  the  subject  under  discussion  which  requires 
consideration  here  was  undertaken  by  Dr.  R.  Angus  Smith.  His  results  are  embodied 
in  papers  which  appeared  in  the  Journal  of  the  Chemical  Society,  vol.  xi,  p.  217,  Ckemi- 
eallfev*,  1870,  and  in  a  work  entitled  "  Air  and  Rain"  (London,  1872).  Smith  first 
endeavored  to  collect  the  organic  matter  by  passing  the  air  through  water.  In  regard 
to  this  he  says:  "If  air  be  passed  through  water  a  certain  amount  of  this  material 
(the  organic  matter y  is  obtained,  but  I  have  found  it  difficult  to  pass  a  sufficient  quan- 
tity through.  If  it  is  made  to  pass  rapidly,  absorption  does  not  take  placey  and  evapora- 
tion of  the  water  is  the  consequence ;  if  it  passes  slowly,  it  requires  several  weeks  to 
pass  a  hundred  cubic  feet  through  a  small  quantity  of  water.  I  continued  the  experi- 
ment for  three  months,  but  although  I  obtained  sulphuric  acid,  chlorine,  and  a  sub- 
stance resembling  impure  albumin,  I  did  not  pet  enough  to  make  a  complete  exami- 
nation, and,  indeed,  this  could  not  be  expected,  as  I  found  that  in  that  time  less  than 
one  hundred  gallons  had  passed  through." 

Finding  this  method  of  collecting  impracticable,  the  author  later  describes  another 
in  these  words: 

u  A  bottle  of  the  capacity  of  about  2,000  cubic  centimeters,  or  nearly  two  quarts,  was 
filled  with  the  air  to  he  washed.  This  was  done  by  means  of  a  pump  of  the  capacity  of 
about  a  tenth  of  a  cubic  foot  of  a  flexible  material. 

"The  tube  from  the  flexible  pump  in  a  closed  state  is  put  into  the  bottle,  the  month 
being  left  open,  so  far  as  the  tube  permits  it.  The  pump  is  then  drawn  open,  and  the 
fresh  air  rushes  into  the  bottle.  The  bottle  contains  30  to  50  c.  c.  of  the  purest  water. 
This  is  shaken  with  the  air.  Of  course  the  tube  is  previously  drawn  out  and  the  glass 
stopper  put  on.  It  is  very  important  that  the  water  should  be  pure.  *  *  •  Patience 
is  not  lost  in  excessively  careful  preparations  for  experiments  of  this  kind.  *  *  * 
By  experiment  Smith  found  that  one  stroke  with  the  pump,  whose  volume  is  twice  as 
large  as  the  volume  of  the  bottle,  is  sufficient  to  refill  the  bottle.  For  determinations 
of  file  organic  matter  he  fills  it  with  bad  air  ten  times ;  with  good  air  a  hundred,  and  in 
some  cases  even  a  thousand  times. " 

This  latter  method  certainly  calls  for  a  great  amount  of  patience.  Its  tedionsness  is 
almost  sufficient  to  exclude  its  use  as  a  practical  measure.  It  is  not  stated  in  Smith's 
papers  whether  the  air  that  had  been  shaken  with  water  was  subsequently  examined  for 
organic  matter  or  not;  and  it  is  questionable  whether  complete  absorption  can  be  ef- 
fected in  this  way.  From  subsequent  statements  made  by  Smith  it  seems  clear  that  if 
the  sir  be  drawn  through  a  number  of  vessels  and  tubes  for  the  purpose  of  securing 
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complete  absorption  a  considerable  quantity  of  the  substances  which  it  is  desired  to 
obtain  remains  in  contaot  with  the  walls  of  the  glass  vessels  and  tubes. 

At  first  Smith  confined  himself  to  the  action  of  the  air  under  examination  on  a  dilute 
solution  of  potassium  permanganate.  He  noticed  very  marked  differences  in  the  effect 
produced  upon  the  solution  by  air  of  different^degfees  of  purity,  and  showed  that,  in 

faneral,  the  purer  the  air  the  less  reducing  action  aoes  it  exert  upon  the  permanganate, 
he  presence  of  nitrous  acid  and  sulphurous  acid,  in  city  air  especially,  interferes  very 
decidedly  with  the  value  of  the  permanganate  test,  ana.  though  Smith  is  at  first  en- 
thusiastic in  regard  to  this  test,  he  afterwards  practically  abandons  it,  preferring  to 
determine  only  the  nitrogenous  material  in  the  water  after  the  absorption  of  the  or- 
ganic matter. 

In  1872  Moss  published  (Lancet,  p.  027)  a  paper  "On  the  Estimation  of  Nitrogenous 
Organic  Matter  in  Air."  He  passed  the  air  through  wash  bottles  containing  pure 
water,  and  then  examined  the  solutions  thus  obtained  according  to  the  usual  method 
for  determining  the  amounts  of  free  and  potential  ammonia. 

In  view  of  Smith's  remarks  on  the  use  of  wash-bottles,  Moss's  own  description  of  his 
experiments  would  appear  to  condemn  them  as  of  little  value,  and  it  is,  at  least,  sur- 
prising to  learn  that  "in  the  whole  of  the  experiments  the  quantity  of  air  passed 
through  the  aspirator  is  corrected  for  temperature  to  0°  c,  and  for  pressure  to  30  in. 
barometer.  Very  little  that  is  new  is  added  to  onr  knowledge  of  the  subject  by  Moss's 
experiments,  but  they  seem  to  indicate  marked  variations  in  the  amounts  of  nitrogenous 
matter  present  in  the  air  under  different  circumstances,  and,  in  this  respect,  they  con- 
firm the  results  of  Smith.  The  external  air  at  Portsmouth  contained,  according  to 
Moss,  in  a  cubic  meter  an  amount  of  combined  nitrogen  varying  from  0.072  miligram 
to  0.274  miligram,  while  air  taken  from  a  hospital  ward  contained  1.542  miligrams,  and 
that  from  a  men's  privy  1.133  miligrams  in  a  cubic  meter. 

The  sanitary  department  of  Glasgow,  under  the  direction  of  Dr.  James  B.  Russell, 
medical  officer  of  health,  has  for  some  time  past  published  monthly  reports  on  the  air 
of  the  city.  These  reports  areprepared  by  the  chemist  of  the  department — first,  E. 
M.  Dixon,  B.  Sc,  and  at  present  William  J.  Dunnachie.  Mr.  Dixon  devised  a  method  for 
extracting  the  objectionable  constituents  from  the  air,  which  may  be  described  in  a  few 
words :  The  air  is  drawn  through  three  {glass  vessels,  called  absorbers,  "about  7  inches 
long  and  2  inches  diameter,  each  of  which  is  fitted  with  an  India  rubber  cork  having 
two  perforations  for  the  insertion  of  glass  tubes."  Through  one  of  these  perforations 
in  each  cork  a  tube  passes  nearly  to  the  bottom  of  the  absorbers  and  there  terminates 
in  a  flattened  bulb  around  the  outer  edge  of  which  a  row  of  minute  holes  is  drilled  by 
a  lapidary,  The  absorbers  are  connected  by  glass  tubes  which  pass  through  the  sec- 
ond opening  of  each  cork.  "  To  the  last  of  the  series  of  bent  tubes  an  India  rubber 
pipe  is  attached,  which  communicates  with  the  'inlet*  of  an  ordinary  gas-meter,  reg- 
istering from  0.01  to  1,000  cubic  feet.  The  outlet  of  this  meter  opens  into  a  cylindrical 
receiver,  with  which  ail  the  other  meters  of  the  station  in  a  like  manner  communicate. 
A  f -inch  lead  pipe  passes  from  the  receiver,  and  is  attached  to  the  aspirator,  which  is 
in  connection  with  the  water  main. " 

One  series  of  the  absorbers  is  used  for  the  ammonia  and  albuminoid  ammonia.  In 
order  to  effect  complete  washing  of  the  air  a  measured  quantity  of  perfectly  clean  glass 
beads  is  placed  into  each  glass,  and  the  "rose,"  or  perforated  end  of  the  glass  tube, 
placed  in  position  among  the  beads.  "  Each  set  of  'absorbers'  is  kept  out  twice  for  a 
period  of  forty-eight  hours  and  once  for  one  of  seventy-two  hours  i  n  each  week.  When 
returned,  the  tubes  and  absorbers  are  disconnected  in  rotation,  emptied  and  thoroughly 
washed  with  distilled  water. " 

The  work  done  at  Glasgow  seems  to  be  rather  more  systematic,  and  entitled  to  cor- 
respondingly more  weight,  than  that  done  at  most  other  places.  It  seems,  however, 
justifiable  to  object  to  the  use  of  a  series  of  vessels  such  as  is  there  employed.  Smith's 
experiments  prove  that  the  use  of  complicated  vessels,  of  which  a  considerable  amount 
of  surface  is  exposed,  is  fatal  to  accuracy  and,  although  the  errors  in  the  Glasgow 
experiments  must  be  very  nearly  constant,  it  is  highly  desirable  to  find  a  method 
involving  simpler  vessels. 

At  the  observatory  of  Montsouris,  near  Paris,  elaborate  examinations  of  air  are 
made,  as  well  as  at  Glasgow.    The  method  of  washing  the  air  is  similar  to  that  em- 

Stayed  at  Glasgow,  though  it  appears,  in  some  respects,  to  be  somewhat  less  perfect, 
me  modification  deserves  mention.  The  piece  of  the  apparatus  which  corresponds  to 
the  "rose"  of  the  Glasgow  apparatus  above  described  is  made  of  platinum.  Deter* 
minations  are  made  of  the  ammonia  and  albuminoid  ammonia. 

It  will  thus  be  seen  that  the  subject  under  discussion  has  seriously  claimed  the  atten- 
tion of  those  interested  in  the  problems  of  sanitary  science,  and  a  great  deal  of  time 
has  been  spent  upon  it. 

NEW  EXPERIMENTS  ON  COLLECTING  ORGANIC  MATTER  FROM  THE  AIR. 

In  beginning  actual  work  it  was  first  considered  necessary  to  devise  a  more  perfect 
method  for  the  collection  of  the  nitrogenous  organic  matter  than  had  yet  been  de- 
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scribed.  A  suggestion  made  by  Chapman  (Chemical  Newt,  1870,  p.  65)  was  taken 
advantage  of,  and,  with  the  aid  of  some  modifications,  a  very  satisfactory  and  simple 
method  was  perfected  after  considerable  work.  Chapman  used  finely-powdered  pum- 
ice-stone placed  on  a  layer  of  coarser  pumice-stone  on  wire  gauze  in  a  funnel.  The 
material  was  first  heated  to  redness  and,  before  the  air  was  drawn  through,  it  was 
moistened  with  a  little  water.  He  says  that  he  found  this  method  satisfactory,  though 
I  have  been  unable  to  find  a  description  of  any  experiments  which  furnish  proof  ot 
its  accuracy. 

It  seemed  desirable  to  diminish,  as  much  as  possible,  the  surface  of  the  absorbing 
material  directly  exposed  to  the  air,  and  to  increase  the  thickness  of  the  mass  through 
which  the  air  was  to  be  passed,  so  Chapman's  apparatus  was  modified  by  using,  instead 
of  the  funnel,  a  tube  of  three-eighths  inch  internal  diameter,  and  from  5  to  7  inches 
loner.  This  was  drawn  out  at  the  lower  end,  so  as  to  accommodate  a  small  piece  of 
rubber  tubing,  and  in  this  form  it  is  ready  for  use.  After  being  carefully  washed,  it 
is  filled  with  ignited  pumice-stone.  Experiments  were  at  once  undertaken  to  test  the 
efficiency  of  the  apparatus,  and,  as  these  yielded  very  satisfactory  results,  it  may  be 
best  to  describe  here  in  detail  the  method  of  work. 

Preparation  of  the  reagent*. — As  in  all  the  experiments  which  form  the  basis  of  this 
report  the  object  primarily  sought  for  is  the  determination  of  very  minute  quantities 
or  material,  it  is  above  all  necessary  at  the  outset  to  procure  absolutely  pure  reagents, 
or,  at  least,  to  determine  with  the  greatest  accuracy  the  amount  of  impurity  in  the 
reagents  used. 

1.  The  water  was  carefully  distilled,  and  then  steam  was  passed  through  this  for 
some  time.  Water  thus  prepared  did  not  give  the  slightest  evidence  of  the  presence 
of  ammonia  when  treated  with  Nessler's  solution.  If,  nowever,  500  c.  c.  of  this  water 
were  distilled  through  a  carefully  cleaned  condenser,  the  first  100  c.  c.  of  the  distillate 
save  a  slight  test  for  ammonia.  It  mig^t  be  thought  that  this  ammonia  came  from 
the  walls  of  the  glass  condenser  or  the  connections,  out  this  is  apparently  not  so.  For, 
if  the  distillation  of  a  given  specimen  be  continued  until  the  distillate  ceases  to  give 
the  ammonia  test,  and  a  fresh  specimen  of  the  purified  water  be  then  distilled  imme- 
diately through  the  same  condenser,  the  first  portions  of  the  distillate  give  the  same 
test  as  in  the  first  instance.  It  seems  indeed  almost,  if  not  quite,  impossible  to  get 
water  absolutely  free  from  ammonia.  This  fact  need  not,  however,  interfere  with  the 
accuracy  of  subsequent  determinations,  for  it  is  easy  to  determine  the  amount  of 
ammonia  which  is  given  off  from  the  purified  water,  and  then  to  subtract  this  amount 
from  the  total  found  in  the  experiment.  This  was  done  in  every  case.  Of  course  a 
considerable  quantity  of  water  may  be  purified  at  one  time  and  kept  carefully  pro- 
tected from  the  air  for  future  use.  If  a  determination  of  the  amount  of  ammonia 
given  off  from  500  c.  c.  of  this  water  is  made,  then  it  will  be  known  how  great  a  cor- 
rection must  be  made  in  determinations  made  with  this  water. 

2.  The  itandard  ammonia  solution  was  prepared  from  pure  ammonium  chloride.  The 
salt  was  purified  by  sublimation  and  finally  by  re-crystallization.  3.147  grams  were 
dissolved  in  a  liter  of  water  (purified  as  above),  and  50  c.  c.  of  this  concentrated  solu- 
tion were  then  diluted  to  one  liter,  so  that  one  c.  c.  of  the  dilute  solution  corre- 
sponded to  0.00005  gram  N  H*.      This  solution  was  used  throughout  the  experiments. 

3.  A  solution  of  caustic  potaeea  was  made  by  dissolving  400  grams  of  stick  caustic 
potassa  (Merck's,  purified  by  alcohol)  in  water,  and  diluting  the  whole  to  one  liter,  so 
that  lcc.  contained  0.4  gram  KO,H.  This  solution  was  boiled  for  some  time  to  drive 
off  any  ammonia  contained  in  'it. 

4.  A  solution  of  sodium  carbonate  was  prepared  by  dissolving  500  grams  of  the  pure 
crystallized  salt,  NasCOs+lOHaO,  in  water,  and  diluting  to  one  liter,  then  boiling  as 
before  to  drive  off  any  ammonia  present.  1  c.  c.  of  this  solution  contains  0.5  gram 
Na,COrfl0HaO. 

5.  A  solution  of  potassium  permanganate  was  prepared  by  dissolving  8  grams  of  KMn 
04  in  water,  and  diluting  to  one  liter,  then  boibng  as  before.     1  c.  c.  contains  0.008 

gram  KMnO* 

6.  The  pumice-stone  used  in  the  absorbers  was  prepared  by  coarsely  powdering  the 
ordinary  material,  then  sifting  to  get  rid  of  the  fine  powder,  then  bottling  that  por- 
tion which  consisted  of  pieces  about  the  size  of  duck  shot.  The  fine  powder  is  objec- 
tionable on  account  of  the  bumping  which  it  is  pretty  sure  to  cause  when  brought 
into  water  and  distilled.  The  material  as  described  is  capable  of  absorbing  nitrogen- 
ous matter  from  the  air,  as  thoroughly  as  finer  powder.  Before  each  experiment  the 
pumice-stone  to  be  used  should  be  heated  to  redness  in  a  platinum  crucible  for  some 
time.  When  filled  into  the  carefully  cleansed  absorbing  tubes  the  mass  should  be 
moistened  with  a  little  water. 

In  addition  to  the  materials  described  above,  a  Nessler's  solution  is,  of  course,  neces- 
sary for  the  estimation  of  the  ammonia.    This  is  prepared  according  to  the  ordinary 

directions. 

Method  of  experimenting. — In  order  to  make  the  determinations  of  the  amounts  of 
friwi  sJonminoid  ynmnnift  obtainable  from  the  organic  matter  of  the  air,  the  air  to* 
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be  examined  is  first  drawn  through  the  pumice-stone  absorber  by  means  of  an  appro- 
priate aspirator.  The  volume  of  air  necessary  for  a  determination  varies,  of  course, 
according  to  the  amount  of  impurity.  Usually  from  50  to  100  liters  were  drawn  th  rough.  ' 
After  the  absorption  is  completed,  the  pumice-stone  is  brought  into  a  flask  perfectly 
cleaned  with  the  purest  water  and  500  c.  c.  of  the  same  water  and  5  c.  c.  of  the  sodium 
carbonate  solution  added.  Connection  is  made  with  a  clean  condenser,  and  100  c.  c. 
distilled  off  (distillate  A)  and  put  aside  in  an  appropriate  vessel  for  treatment  with 
Nessler's  solution.  A  small  amount  of  the  distillate  may  be  collected  beyond  this 
point  and  tested  for  ammonia,  but  it  will  usually  be  found  to  contain  none. 

Twenty  c.  o.  of  the  potassium  hydroxide  solution  and  50  c.  c.  of  the  permanganate 
solution  are  added  to  the  contents  of  the  flask,  another  100  o.  c.  distilled  off,  and  the 
distillate  (distillate  B)  put  aside. 

Distillate  A  is  now  Nesslerized,  and,  after  the  necessary  correction  is  nude,  the 
amount  of  ammonia  found  represents  the  free  ammonia.  Distillate  B  in  like  manner 
gives  the  albuminoid  ammonia  in  the  volume  of  air  drawn  through  the  absorbers.  The 
results  may  then  be  made  comparable  with  others  by  calculating  for  a  given  volume 
of  air.  The  quantity  of  ammonia  derived  from  the  organic  matter  is  usually  stated  in 
millgrams  in  a  cubic  meter  of  air,  or  in  grams  in  a  thousand  cubic  meters.  The  quantities 
given  in  this  paper  are  according  to  the  latter  standard. 

Unless  special  precautions  are  taken,  great  inconvenience,  if  not  the  destruction  of 
the  glass  vessel  used  in  the  distillation,  is  caused  by  bumping.  This  can  be  prevented 
almost  entirely  by  heating  the  flask  quite  slowly  before  beginning  the  distillation,  and 
not  allowing  the  flask  to  cool  during  the  process  of  distillation.  The  solutions  of  pot- 
assium hydroxide  and  of  the  permanganate  should  also  be  hot  when  added. 

If  all  the  directions  above  given  are  carefully  followed,  no  difficulty  is  experienced 
in  making  the  estimations ;  though  it  will  be  seen  that  the  great  number  of  precau- 
tions necessary  make  the  work  very  tedious.  . 

Experiments  to  determine  the  efficiency  of  the  pumice-stone  tube. — The  absorber  having* 
been  prepared  as  above  described,  air  was  drawn  through  it,  and  then  through  four 
wash- bottles.  Ninety-one  and  five-tenths  liters  of  air  were  drawn  through  in  the  first 
experiment.  In  each  of  the  wash-bottles  there  were  50  o.  c.  water,  and  in  the  first  one 
there  were  further  5  c.  c.  dilute  hydrochloric  acid.  The  time  occupied  in  drawing  the 
air  through  in  this  experiment  was  ten  hours.  On  now  bringing  the  pumice-stone  in 
water  and  distilling  as  above  described  with  the  necessary  reagents  for  the  purpose  of 
determining  the  entire  quantity  of  ammonia  obtainable  from  the  collected  material,  an 
amount  corresponding  to  about  0.3  gram  in  1,000  cubic  meters  of  air  was  found.  On 
examining  the  wash  water  contained  in  the  four  flasks,  only  the  quantity  of  ammonia 
known  to  be  present  originally  was  found.  Then  the  air  was  passed  successively 
through  two  pumice-stone  tubes,  and,  while  the  first  yielded  a  considerable  quantity 
of  ammonia,  the  second  did  not  yield  even  a  trace.  After  this,  air  drawn  through  a 
vessel  containing  decaying  meat  was  used,  the  experiments  otherwise  being  exactlylike 
those  just  described.  Three  pairs  of  parallel  experiments  were  performed  and  these 
gave  the  quantities  of  ammonia  stated  below,  calculated  for  1,000  cubic  meters  of 
air: 


Series. 

First 
experiment 

Second 
experiment. 

A 

Oram. 
0.467 
0.608 
1.092 

Oram. 
0.45 

B 

0.527 

0 

1.15S 

The  wash  water  in  the  three  flasks  used  in  each  experiment  was  now  examined,  and 
again  only  the  original  qnantity  of  ammonia  was  found.  It  is  thus  shown  conclusively 
that  the  pumice-stone  tube  is  an  efficient  absorber  of  the  nitrogenous  organic  matter 
contained  in  the  air.  As  regards  the  rapidity  with  which  the  air  is  drawn  through 
the  absorber,  it  seems  to  make  very  little  difference  what  the  rate  is.  A  number  of 
experiments  were  performed  to  test  this.  The  rate  of  passage  was  varied  between  ten 
litero  in  two  hours  and  the  same  amount  in  forty-five  minutes.  In  all  cases,  how- 
ever, no  ammonia  was  obtained  from  absorbents  placed  between  the  first  pumice-stone 
tube  and  the  aspirator. 

The  absorber  employed  in  these  experiments  can  then,  I  think,  be  recommended  a* 
the  best  thus  far  used.  It  is  simpler  than  that  introduced  by  Dixon  at  Glasgow,  or 
that  used  at  Montsonris,  and,  at  the  same  time,  while  accomplishing  everything  which 
is  expected  of  the  two  forms  mentioned,  it  is  free  from  what  appears  to  me  to  be  a  very 
serious  objection  to  these,  viz,  the  exposure  of  a  considerable  glass  surface  to  the  action 
of  the  air  under  examination.    The  new  absorber  is  shown  to  collect  all  the  nitrogen- 
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ous  matter,  and  there  is  no  reason  to  donbt  that  the  pumice-stone  gives  np  all  the 
nitrogen  again  when  distilled  with  the  proper  reagents.  The  unqualified  recommen- 
dation of  the  apparatus  which  I  am  able  to  give  is  founded  upon  a  very  large  number 
of  experiments  which  need  not  be  described  individually  here.  One  was  but  a  repe- 
tition of  those  which  preceded  it,  with  the  exception  of  some  minor  modifications,  and, 
as  the  figures  actually  obtained  furnish  but  little  proof  of  the  accuracy  of  the  work, 
they  may  be  omitted. 

Parallel  experiment*  to  determine  the  reliability  of  the  results. — Having  shown  that  the 
nitrogenous  matter  can  be  completely  absorbed  by  the  pumice-stone,  the  next  question 
to  be  answered  was.  whether  the  results  obtained  can  be  depended  upon  f  Will  the 
method  employed  always  give  the  same  results  when  applied  under  the  same  circum- 
stances f  As  far  as  I  can  learn  from  the  literature  of  the  subject,  very  little,  if  any, 
effort  has  thus  far  been  made  by  experimenters  in  this  field  to  determine  the  reliability 
of  the  different  methods  employed.  As  the  air  in  any  place  is  likely  to  undergo  change 
from  day  to  day,  it  is  plain  that  the  only  way  to  test  any  given  method  fairly  is  to  ex- 
amint  at  the  same  time  specimens  of  the  same  air,  so  that  parallel  experiments  were  always 
carried  on.  Sometimes,  indeed,  three  experiments  with  the  same  air  were  carried  on 
at  the  same  time  for  the  purpose  of  more  thorough  verification. 

At  first  the  total  amount  of  ammonia  was  determined,  and  afterwards  determina- 
tions of  the  free  and  albuminoid  ammonia  were  made.  Here  I  shall  confine  myself  to 
the  first  experiments.  In  all  cases  the  amounts  stated  correspond  to  1,000  cubic  meters 
of  air. 

External  air,  taken  from  a  height  of  about  25  feet  above  the  ground,  was  drawn  by 
means  of  aspirators  in  the  usual  manner  through  pumice-stone  tubes. 


Series. 

First  ex* 
periment. 

Seconder 
periment. 

Third  ex- 
periment. 

A 

Oram. 
0.343 
0.467 
0.608 
1.092 

Oram. 
0.861 
0.45 
0.527 
1.153 

Oram. 
0.439 

B 

C 

D 

A  number  of  other  experiments  were  performed  of  the  same  kind  as  those  above  con- 
sidered, and  these  yielded  practically  the  same  results ;  that  is  to  say,  the  agreement 
between  the  results  obtained  in  parallel  experiments  was  in  no  case  poorer  than  that 
observed  above.  If  we  remember  what  extremely  small  quantities  of  matter  we  are 
here  dealing  with,  the  agreement  must  be  regarded  as  fairly  satisfactory,  so  that  the 
method  may  without  doubt  be  used  with  advantage  whenever  it  is  desired  to  obtain 
information  in  regard  to  the  total  amount  of  nitrogenous  or  ammoniacal  matter  con- 
tained in  the  air. 

Are  all  organic  matters  retained  by  the  pumice-stone  T — While  the  pumice-stone  absorber 
enables  us  to  collect  and  estimate  the  amount  of  nitrogenous  matter  in  the  air,  the 
Question  remains  open  whether  there  are  not  other  organic  matters  not  containing 
nitrogen  which  may  pass  through  the  absorber.  To  test  this  point,  contaminated  air 
was  drawn  through  pumice-stone  and  then  through  a  flask  containing  a  very  weak  so- 
lution of  potassium  permanganate.  If  organic  matter  passes  through  the  absorber  the 
effect  ought  to  be  shown  upon  the  permanganate  solution.  The  result  of  the  experi- 
ments in  this  direction  was  to  show  conclusively  that  something  passes  through  the 
absorber  which  exerts  a  reducing  action  upon  the  permanganate,  and  previous  experi- 
ments have  shown  that  this  is  not  nitrogenous.  The  entire  unreliability  of  the  per- 
manganate method  for  determining  the  quantity  of  organic  matter  present  prevented 
the  making  of  any  quantitative  experiments,  but  some  experiments  were  performed 
for  the  purpose  of  discovering  approximately  the  proportion  existing  between  the  non- 
nitrogenous  oxidizable  material  and  the  nitrogenous.  Air  from  the  same  source  was 
passed  at  the  same  time :  1st,  through  pumice-stone  and  a  weak  solution  of  perman- 
ganate: and;  2d,  through  a  permanganate  solution  alone  of  the  same  amount  and  same 
strength  as  in  the  first  experiment.  The  amount  of  air  which  was  Creed  from  nitro- 
genous material  by  the  pumice-stone  required  to  decolorize  the  permanganate  solution 
was  then  noted,  and  the  amount  of  air  not  passed  through  pumice-stone  required  to 
accomplish  the  same  result.  The  results  reached  in  these  experiments  were  not  satis- 
factory, but  they  showed  that,  as  would  naturally  be  expected,  the  air  from  which 
the  nitrogenous  material  had  not  been  removed  contained  more  oxidizable  material 
than  that  which  had  been  passed  through  the  pumice-stone.  They  throw  no  light 
whatever  upon  the  important  question,  whether  the  non-nitrogenous  oxidizable  ma- 
terial is  injurious  or  not ;  and  until  this  question  is  answered,  it  will  be  impossible  to 
sav  how  much  weight  should  be  attached  to  determinations  of  the  nitrogenous  con- 
stnuenta  as  a  means  of  judging  of  the  purity  of  the  air.    It  is  undoubtedly  true  that 
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at  present  we  poetess  no  method  that  can  give  more  than  a  faint  intimation  of  the 
presence  of  non-nitrogenous  organic  matter  in  the  air,  and  if  these  could  be  shown 
to  be  injurious  we  should  be  in  a  sorry  plight  indeed,  so  far  as  our  power  to  determine 
the  amount  of  impurity  is  concerned. 

Reliability  of  the  results  obtained  in  determining  ammonia  and  albuminoid  ammonia, — After 
the  collection  of  the  material  from  the  air,  the  problem  of  its  examination  becomes 
very  similar  to  that  of  the  examination  of  the  organic  matter  in  water.  It  is  known  that 
great  differences  of  opinion  exist  among  those  who  have  worked  on  the  latter  problem, 
and  it  can  safely  be  said  that  up  to  the  present  no  satisfactory  conclusion  naa  been 
reached.  It  is  not  necessary  to  enter  into  the  discussion  as  to  the  relative  merits  of 
the  different  methods  which  are  in  use  or  which  have  been  recommended  for  the  deter- 
mination of  organic  matter  in  the  air.  It  is  plain  that  it  is  not  of  so  much  importance 
to  sanitarians  to  know  the  total  amount  of  organic  matter,  that  is,  matter  containing 
carbon,  in  the  air,  as  to  the  amount  of  those  particular  organic  matters  which  are 
most  likely  to  be  injurious.  These  are  commonly  supposed  to  be  nitrogenous,  on  the 
assumption  that  they  are  derived  from  animal  substances  which  nearly  always  con- 
tain nitrogen. 

The  albuminoid  ammonia  process,  as  developed  by  Wanklyn.  Chapman,  and  Smith 
{Journal  Chem.  Society,  N.  s.,  vol.  v,  p.  501 ;  Wanklyn,  Water  Analysts,  fourth  edition, 
p.  25),  has  attracted  a  great  deal  of  attention,  and  has  been  extensively  used.  As  is 
well  known,  this  process  depends  upon  the  fact  that  many  nitrogenous  organic  sub- 
stances give  up  their  nitrogen  in  the  form  of  ammonia  when  treated  with  potassium 
hydroxide  ana  permanganate.  If  we  then  have  a  mixture  of  substances  consisting, 
on  the  one  hand,  of  ammonia  or  volatile  ammoniacal  bases  (ethylamine,  methylamino, 
&c),  and,  on  the  other  hand,  of  various  nitrogenous  organic  substances  containing 
nitrogen  in  different  forms  of  combination,  we  can  distinguish  between  the  two  kinds 
of  substances.  The  original  mixture  is  treated  with  sodium  carbonate  and  water,  and 
the  ammonia  given  off  under  these  circumstances  is  classed  as  free  ammonia.  On  then 
treating  the  residue  with  potassium  hydroxide  and  permanganate  a  new  portion  of 
ammonia  is  given  off.    This  is  classed  as  potential  or  albuminoid  ammonia, 

I  will  here  call  attention  to  experiments  undertaken  to  decide  whether  this  method 

S'ves  concordant  results  when  applied  to  the  examination  of  the  material  collected 
om  the  air  in  the  pumice-stone  absorber.  A  large  number  of  parallel  experiments 
was  performed  for  this  purpose.  The  results  of  some  of  the  typical  are  here  commu- 
nicated. 

First  series,    (  Laboratory  air, ) 

Gram. 

1st  experiment — Free  ammonia 0.37 

Albuminoid  ammonia 0.28 

2d  experiment— Free  ammonia 0.36 

Albuminoid  ammonia 0.36 

Second  series,    (Air  through  decaying  meal.) 

1st  experiment — Albuminoid  ammonia 0.45 

2d  experiment — Albuminoid  ammonia 0.50 

Third  series,    (External  air,) 

1st  experiment — Free  ammonia 0.120 

Albuminoid  ammonia 0.345 

2d  experiment— Free  ammonia 0.073 

Albumionoid  ammonia 0.457 

Fourth  series,    (External  air,) 

1st  experiments-Free  ammonia 0.428 

Al  buminoid  ammonia 0. 215 

2d  experiment — Free  ammonia ' 0. 120 

Albuminoid  ammonia 0.241 

3d  experiment — Free  ammonia 0. 157 

Albuminoid  ammonia 0.292 

Fifth  seriss,    (External  air, ) 

1st  experiment — Free  ammonia 0.06? 

Albuminoid  ammonia 0.093 

2d  experiment — Free  ammonia 0.064 

Albuminoid  ammonia 0. 14 

3d  experiment — Free  ammonia 0.07 

Albuminoid  ammonia 0.08 
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Sixth  series.    {External  air,) 

Gram. 

1st  experiment — Free  ammonia 0.103 

Albuminoid  ammonia 0.051 

2d  experiment — Free  ammonia 0.09 

Albuminoid  ammonia 0.05 

3d  experiment — Free  ammonia 0.074 

Albuminoid  ammonia 0. 041 

Seventh  series.    (Air  contaminated  by  breathing.) 

1st  experiment — Free  ammonia 0.287 

Albnminoid  ammonia 0. 339 

2d  experiment— Free  ammonia 0.220 

Albnminoid  ammonia 0.309 

Eigh  th  series.    ( Laboratory  air. ) 

1st  experiment — Free  ammomia 0.0793 

Albuminoid  ammonia 0.449 

2d  experiment — Free  ammonia 0.075 

Albnminoid  ammonia 0.42 

Ninth  series.    (Laboratory  air.) 

1st  experiment — Albnminoid  ammonia 0.22 

2d  experiment — Albnminoid  ammonia 0.196 

The  results  recorded  above  will,  I  think,  serve  to  give  a  fair  idea  of  the  accuracy  of 
the  method  involved ;  and  it  will  be  seen  from  them  that,  in  determinations  of  the 
organic  matter  made  in  one  and  the  same  specimen  of  air,  there  is  liability  of  consid- 
erable variations,  due,  as  it  seems,  to  the  imperfection  of  the  method.  The  results 
obtained,  then,  cannot  be  regarded  as  accurate  or  anything  like  accurate,  but,  at  the 
same  time,  the  method  is  capable  of  showing  changes  in  tne  amount  of  nitrogenous 
organic  matter  when  these  are  considerable.  The  difference  between  ordinary  impure 
air  and  pure  air  can  easily  be  detected,  but  slight  variations,  such  as  may  take  place 
from  day  to  day,  of  a  fairly  pure  atmosphere,  can  hardly  be  determined  with  any  degree 
of  confidence. 

Variations  produced  in  the  amount  of  nitrogenous  organic  matter  in  air  by  different  causes. — 
After  having  succeeded  by  long  continued  labor  in  getting  a  satisfactory  method  for 
the  determination  of  the  ammonia  and  albuminoid  ammonia  obtainable  from  the  nitro- 
genous organic  matter  of  the  air,  the  next  step  in  the  inquiry  was  the  examination  of 
air  purposely  contaminated  by  different  causes.  I  regret  that  the  amount  of  time 
necessarily  spent  on  the  first  part  of  the  problem,  t.  e.y  the  devising  and  testing  of  the 
method,  was  so  great  as  to  leave  very  little  for  a  study  of  its  applications  to  practical 
cases.  But  it  may  be  said  that  the  whole  subject  is  now  in  such  condition  that  these 
applications  can  be  made  comparatively  readily,  and  at  the  close  of  this  report  sug- 
gestions will  be  made  with  reference  to  the  study  of  the  air  by  the  perfected  methods. 

1.  Decaying  meat  was  first  employed  as  a  means  of  contamination.  Meat  in  active 
decomposition,  and  giving  off  an  unendurable  odor,  was  placed  in  a  bottle  with  a  little 
water,  and  air  drawn  through  this  bottle  in  such  a  way  as  to  cause  constant  bubbling 
of  the  water.  Special  precautions  were  taken  to  secure  complete  absorption,  but  it  was 
found  that  at  least  all  the  nitrogenous  material  was  absorbed  by  one  pumice-stone 
absorber.  The  air  freed  from  nitrogenous  material  still  possessed  a  very  disagreeable 
odor,  and  would  certainly  be  instinctively  avoided  by  any  civilized  human  being. 
Several  experiments  of  tins  kind  were  performed  and  always  with  the  same  result,  t.  c, 
there  was  not  found  an  excess  of  albuminoid  ammonia  over  that  ordinarily  found  in 
the  open  air.  The  amounts  in  some  cases  were  indeed  less  than  is  frequently  found 
in  external  air. 

Now  this  unexpected  result  may  be  interpreted  in  two  ways.  If  we  assume  that  the 
air  which  was  passed  through  the  bottle  with  the  decayed  meat  was  unfit  for  breath- 
ing purposes,  and  we  can  hardly  avoid  thia  assumption  if  we  take  the  horrible  odor 
into  consideration,  then,  as  no  excess  of  albuminoid  ammonia  was  found,  the  conclu- 
sion would  naturally  follow  that  the  amount  of  albuminoid  ammonia  found  in  air  is 
not  m  measure  of  the  organic  impurities,  a  conclusion  which  is  plainly  of  the  very  high- 
est importance  in  this  connection. 

Again,  if  we  assume  that  albuminoid  ammonia  is  a  measure  of  the  organic  impuri- 
ties of  tne  air,  then  it  would  follow  that  the  organic  matter  is  effectually  retained  by 
the  water. 
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In  a  paper  read  before  the  Philosophical  Society  of  Glasgow,  February  18,  1880.  Dr. 
Neil  Cannichael  briefly  discusses  the  question  here  suggested.  The  subject  or  the 
paper  is,  "  The  trap  and  water-closet  system,  and  the  relations  of  the  same  to  sewage 
products,  gaseous  and  other."  He  refers  to  some  air  analyses  published  in  the  reports 
on  the  air  of  Glasgow  by  the  sanitary  department,  and  finds  that  air  a  few  feet  over 
the  Clyde,  under  the  Broomielaw  bridge,  is  rather  more  free  of  impurities  than  the 
air  taken  from  the  city,  that  is,  it  contains  less  organic  matter.  Still  the  water  of  the 
Clyde  at  the  same  point,  on  being  analyzed,  was  found  to  contain  0.263  grains  free 
ammonia  and  0  065  grains  albuminoid  ammonia  per  gallon,  representing  a  very  large 
amount  of  organic  impurity.  He  then  says:  "The  organic  particles  are  rendered  so 
heavy  by  soaking  with  water  that  they  are  not  raised  with  the  aqueous  vapor,  or  by 
wind  blowing  over  the  surface.  Marshes  and  swamps,  in  a  dry  season,  when  the  water 
is  low  and  the  particles  are  drying  on. the  muddy  sides  and  on  the  vegetation  on  the 
banks,  are  frequently  highly  pestilential.  Mr.  Baldwin  Latham,  in  his  work  on  sani- 
tary engineering :  on  this  point  says:  'One  thing  is  certain  with  reference  to  malaria, 
that  all  authorities  are  agreed  that  it  is  never  extricated  from  a  water  surface.'  These 
methods  of  answering  the  question  are,  however,  not  quite  conclusive,  although  they 
doubtless  show  a  high  probability  in  favor  of  the  opinion  expressed.  I  therefore  set 
myself,  by  direct  experiment,  to  determine  the  point."  The  author's  method  consisted 
in  drawing  contaminated  air  through  water  and  then  studying  the  effects  of  this  air 
upon  various  liquids  capable  of  nourishing  germs.  His  conclusion  is  that  germs  do  not 
pass  through  the  water.  With  reference  to  water-traps  he  says:  "They  exclude  the 
soil-pipe  atmosphere  to  such  an  extent  that  what  escapes  through  the  water  is  so  little 
in  amount,  and  so  purified  by  filtration,  as  to  be  perfectly  harmless." 

Dr.  Carmicnael  regards  ray  experiments  with  air  contaminated  with  decayed  meat, 
described  briefly  in  the  preliminary  report  published  in  the  "  National  Board  of  Health 
Bulletin"  for  January  31,  1880,  as  confirming  the  conclusion  that  water  retains  the 
organic  matter  from  air  passed  through  it.  This,  however,  is  only  true  if  we  assume 
that  albuminoid  ammonia  is  a  measure  of  the  organic  impurities.  There  still  remains 
the  suggestive  odor  of  the  air  after  it  has  passed  through  the  water,  to  be  explained. 
Is  this  air,  in  spite  of  its  odor,  harmless  f  Special  experiments  would  be  required  to 
answer  this  question. 

Within  a  very  short  time  Werniche  (Virchow's  Archiv.,  79,424)  has  published  an 
elaborate  paper  on  the  air  as  a  transporter  of  germs,  and  in  this  he  shows  that  bacteria 
are  not  taken  up  from  a  putrefying  liquid  or  moist  slime,  but  when  there  are  bubbles 
in  the  liquid  which  break  and  throw  up  a  spray  the  air  becomes  contaminated. 

2.  Air  was  next  contaminated  by  means  of  meat  which  was  allowed  to  pass  to  the 
last  stages  of  decomposition  and  gradually  become  dry.  The  experiments  with  this  air 
were  carried  far  enough  to  show  that  it  yields  a  considerable  larger  amount  of  ammonia 
and  albuminoid  ammonia  than  ordinary  air,  and  the  conclusion  may  be  drawn  that ' '  ma- 
laria" if,  as  is  supposed,  it  arises  from  dried  matter,  will  probably  be  found  to  yield  an 
abnormally  large  quantity  of  albuminoid  ammonia.  Experiments  upon  this  point  are, 
however,  entirely  wanting  up  to  the  present. 

3.  Finally,  air  contaminated  by  the  process  of  respiration  was  examined.  For  this 
purpose  an  air-tight  box,  about  three  feet  long  by  two  feet  high  and  two  broad,  was  pre- 
pared and  into  this  was  placed  a  good-sized  dog.  Air  was  then  drawn  slowly  through 
this  box  and  examined  as  usual.  Two  determinations  are  here  given.  These  were 
made  at  the  same  time. 

Gram. 

1st  experiment — Free  ammonia 0.287 

Albuminoid  ammonia 0.339 

2d  experiment — Free  ammonia 0.220 

Albuminoid  ammonia 0.309 

The  amount  of  ammonia  and  of  albumoid  ammonia  found  are  somewhat  larger  than 
the  amount  found  in  the  external  air  at  about  the  same  time,  though  not  as  great  as 
were  found  in  some  experiments  with  external  air  at  other  times. 

Two  dogs  were  then  placed  in  a  box  and  the  air  examined  in  the  same  way.  No 
perceptible  change  was  noticed  in  the  composition  of  this  air  compared  with  that 
contaminated  by  the  presence  of  one  dog  in  the  chamber. 

In  this  connection  it  should  be  remarked  that  Smith  made  use  of  the  permanganate 
test  to  examine  air  contaminated  by  the  breathing  process,  and  noticed  an  increase 
of  oxidizable  material  in  such  air.  But  he  did  not  observe  a  difference  when  two  per- 
sons were  placed  in  the  lead  chamber  (which  corresponded  to  the  dog-box  used  in  the 
experiments  described  above)  and  when  there  were  three.  In  regard  to  this  point  he 
says:  "The  cause  may  be  that  only  a  limited  quantity  is  kept  in  suspension  in  the 
air.  the  rest  being  deposited." 

Apparently  the  most  remarkable  results  yet  reached  in  the  analysis  of  air  are  those 
recently  described  by  W.  Van  Slooten  (Journal  American  Chemical  Society,  I,  263),  who 
undertook  to  determine  the  free  albuminoid  ammonia  in  the  air  of  New  Orleans  during 
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a  part  of  the  year  1878,  covering  the  period  of  the  yellow  fever  epidemic.  He  found : 
"First,  that  the  air  was  abnormally  charged  with  albuminoid  ammonia  during  the 
epidemic;  second,  that  the  abnormality  disappeared  with  the  fever;  third,  that  the 
atmosphere  not  in  immediate  connection  the  ground  was  with  comparatively  free  from 
any  abnormal  variations  from  an  average  standard."  It  would  be  venturesome  to  ac- 
cept these  results  without  verification.  The  figures  given  by  Van  Slooten  are  certainly 
in  accordance  with  the  view  that,  at  the  time  of  the  epidemic,  the  air  is  abnormally 
charged  with  albuminoid  ammonia.  This  may  be  true,  and,  nevertheless,  it  may  be 
that  no  direct  connection  exists  between  the  epidemic  and  the  albuminoid  ammonia. 
Conclusions  like  that  of  Van  Slooten  can  only  be  of  value  when  it  has  been  shown  that 
during  an  epidemic  there  is  more  albuminoid  ammonia  in  the  air  than  there  is  at  the 
same  period  of  other  years  when  epidemics  are  not  raging.  It  should  further  be  said 
that  the  description  of  Van  81oo  ten's  experiment  is  not  calculated  to  inspire  confidence 
in  the  results,  and  until  further  evidence  of  the  accuracy  of  the  work  is  furnished, 
not  much  weight  can  be  attached  to  his  statements. 

Ammonia  and  albuminoid  ammonia  as  measures  of  the  impurity  of  the  air. — From  what 
was  said  above,  it  will  be  seen  that  the  question  whether  the  amounts  of  ammonia 
and  albuminoid  ammonia  yielded  by  air  can  be  regarded  as  reliable  measures  of  the 
impurity  of  the  air  is  still  an  open  one.  Up  to  the  present  the  nitrogenous  materials 
have  been  regarded  as  the  really  injurious  ones,  and  an  increase  in  the  quantity  of 
the  two  forms  of  ammonia  has  been  sufficient  to  condemn  the  air  yielding  it.  In  Dr. 
Smith's  works  it  is  constantly  assumed  that  the  substances  yielding  ammonia  are  the 
injurious  ones,  and  so,  too,  it  is  common  to  regard  the  analogous  substances  found  in 
water  as  the  objectionable  ones.  In  a  recent  work  by  C.  B.  Fox  the  same  idea  is  up- 
held. He  says:  "Ammonia,  which  in  itself  is  harmless,  is  a  product  of  animal  organic 
matter,  and  is  present  in  air  in  exceedingly  variable  quantity,  outof  which  it  is  washed 
by  the  great  air  cleanser,  rain."  Again  he  distinctly  says  that  the  ammonia  in  the 
atr  is  "  derived  from  decomposing  animal  matter,  such  as  manure,  sewage,  effete 
matter  from  the  lungs  and  skin  of  men  and  other  animals. " 

In  the  discussion  of  the  results  reached  in  the  air  analyses  of  Glasgow  and  Mont- 
souris,  above  referred  to,  Dr.  James  B.  Russell  calls  special  attention  to  the  fact  that 
the  analyses  show  in  general  thai  there  is  an  increase  of  ammonia  and  albuminoid  am- 
monia in  the  winter  months.  The  Parisian  and  Glasgow  results  both  agree  in  this  re- 
spect. Accepting  this  as  a  general  truth,  it  is  plain  that  the  source  of  the  nitrogenous 
matter  cannot  be  mainly  decaying  organic  matter.  If  the  latter  were  the  source,  the 
largest  amounts  of  the  two  ammonias  should  be  found  in  the  summer  months.  Dr. 
Russell  unhesitatingly  accepts  the  view  that  a  comparatively  prolific  source  of  the 
nitrogenous  matter  is  the  combustion  of  coal,  which  would  of  course  account  for  the 
increase  noticed  in  the  winter  months.  This  gives  rise  to  new  difficulties;  for  the 
question  is  in  each  result,  how  much  of  this  nitrogen  is  derived  from  decomposition 
and  how  much  from  combustion  f 

The  simple  statement  of  fact  that  a  given  sample  of  air  yields  an  abnormally  large 
quantity  of  albuminoid  ammonia  is  not  sufficient  to  enable  us  to  draw  a  conclusion 
with  reference  to  the  purity  of  the  air.  We  must  know  at  what  season  of  the  year 
the  air  was  collected,  and  whether  in  the  city  or  country ;  in  fact,  wo  should  know 
everything  possible  concerning  the  air,  and  then  let  the  conclusion  finally  drawn  be 
a  resultant  of  all  the  facts.  It  is  probable,  however,  from  what  is  now  known,  that 
the  determination  of  the  amount  of  albuminoid  ammonia  yielded  by  air  may,  under 
many  circumstances,  furnish  us  with  important  information  concerning  the  quality  of 
the  air,  but  great  caution  is  necessary  in  dealing  with  this  principle  of  examination. 

GENERAL  CONCLUSIONS. 

In  looking  back  over  the  field  traversed,  I  cannot  avoid  a  feeling  of  dissatisfaction. 
A  great  dealof  time  has  been  spent  in  this  investigation.  Constant  attention  to  minute 
details  has  been  necessary,  and  at  times  disappointment  has  followed  disappointment. 
Here  and  there,  however,  light  has  been  thrown  upon  the  subject ;  and  whatever  ita 
future  development  may  be,  I  think  the  facts  established  here  will  always  stand.  Let 
ns,  then,  pass  quickly  in  review  the  main  results : 

1.  The  nitrogenous  matter  of  the  air  may  be  thoroughly  collected  by  means  of  the 
pumice-stone  absorber  described  in  this  report. 

2.  The  total  amounts  of  ammonia  found  in  experiments  performed  at  the  same  time 
with  the  same  specimens  of  air  agree  fairly  well  with  one  another;  so  much  so  as  to 
warrant  the  use  of  the  method  for  the  examination  of  the  air. 

3.  When  free  and  albuminoid  ammonia  are  determined,  the  results  obtained  do  not 
always  agree  very  closely,  but  still  the  agreement  is  sufficient  to  enable  the  experi- 
menter to  detect  such  variations  as  are  likely  to  occur  between  pure  and  impure  air. 

4.  Air  contaminated  by  being  drawn  through  water  containing  decaying  meat  does 
not  y'eld  more  than  the  usual  quantity  of  albuminoid  ammonia. 
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5.  Air  contaminated  by  being  drawn  oyer  comparatively  dry  decaying  organic  mat- 
ter yields  more  than  the  usual  quantity  of  albuminoid  ammonia. 

6.  Air  contaminated  by  respiration  yields  more  than  the  usual  quantity  of  albumi- 
noid ammonia. 

7.  It  is  necessary  in  judging  of  the  purity  of  air  to  take  all  the  facts  known  in  re- 
gard to  it  into  consideration.  The  simple  determination  of  any  one  constituent  can 
never  be  a  sufficient  basis  for  the  formation  of  a  competent  judgment. 

8.  It  would  be  useless  to  have  examinations  of  air  made  by  any  but  the  most  careful 
workers.  It  would  be  time  thrown  away  to  have  such  analyses  made  by  the  average 
practical  chemist. 

Finally,  as  to  suggestions  for  the  future.  A  number  of  questions  have  been  left  un- 
answered in  this  investigation.  A  very  important  one  is  this :  Is  the  air  which  has 
been  deprived  of  its  nitrogenous  matter  also  deprived  of  its  injurious  constituents  f 
If  this  is  ever  to  be  answered,  it  is  evident  that  it  cannot  be  by  chemical  methods. 
The  effect  of  the  air  on  fermentable  liquids  must  be  studied,  and  also  on  animals.  Can 
an  animal  continue  to  breathe  normally  in  such  airf 

A  second  question  which  ought  to  be;  answered  is  this:  Does  the  amount  of  organic 
matter  in  the  air  vary  with  different  conditions  of  the  air,  as,  for  instance,  with  the 
hygrometric  state  f  This  can  only  be  answered  by  a  long-continued,  systematic  series 
of  examinations  of  the  air,  such  as  are  at  present  being  made  at  Glasgow,  Montsouris, 
and  at  some  places  in  Germany.  It  may  be  said,  however,  that,  up  to  the  present,  no 
connection  has  been  observed  between  the  amount  of  organic  matter  and  other  condi- 
tions of  the  air. 

Again,  it  would  be  interesting  to  determine  how  much  nitrogenous  organic  matter 
from  ordinary  contaminating  sources  can  be  held  in  suspension  in  the  air. 

Many  other  questions  suggest  themselves,  but  those  given  above  indicate  that  an 
almost  unlimited  field  opens  before  us,  and  show  clearly  that  the  only  way  in  which 
results  of  great  value  can  be  reached  is  by  united  effort.  A  single  individual  can  do 
little  more  than  point  out  the  way  in  whicn  results  may  be  reached,  and  clear  the  road 
for  advances.  It  will  only  be  when  health  departments  in  a  great  many  places  are  im- 
pressed with  the  importance  of  such  subtle  examinations  as  those  of  the  air,  and  pro- 
vide the  means  for  making  them  through  lone  periods,  that  our  knowledge  win  be 
materially  increased  on  the  subject  treated  in  this  report.  When  records,  made  year 
after  year  by  competent  men  using  the  best  methods,  are  in  our  possession,  then,  prob- 
ably, conclusions  of  great  importance  for  sanitary  science  will  be  drawn. 

IRA  REMSEN. 


APPENDIX  E>< 
REPORT  UPON  DISINFECT AJl T8. 

By  George  M.  Sternberg,  Surgron,  U.  &  A. 

EXPERIMENTS  DESIGNED    TO  TEST  THE  VALUE  OF    CERTAIN  GASEOUS  AND  VOLATILE 

DISINFECTANTS. 

The  following  experiments,  designed  to  test  the  value  of  some  of  the  most  commonly 
used  disinfectants,  were  commenced  by  the  writer  in  1876.  They  are  now  resumed  by 
direction  of  the  National  Board  of  Health,  and  the  results  will  be  reported  from  time 
to  time : 

When  disinfection  is  practiced  in  ships,  dwellings,  and  hospitals,  for  the  purpose  of 
destroying  the  virus  of  some  infectious  disease,  other  measures  are  commonly  resorted 
to  as  well,  such  as  ventilating,  scrubbing,  whitewashing,  and  painting,  so  that  the 
result,  if  successful  so  far  as  the  non-occurrence  of  subsequent  cases  of  the  disease  is 
concerned,  cannot  fairly  be  attributed  to  the  action  of  the  disinfection  employed  j  and 
it  is  difficult  to  determine  what  share,  if  any,  the  so-called  disinfectant  has  had  in  the 
accomplishment  of  this  result.  It  is  well  known  to  sanitarians  that  methods  of  disinfec- 
tion have  often  enjoyed  the  confidence  of  the  public,  and  even  of  accomplished  physi- 
cians, which  are  demonstrably  inefficient,  and  consequently  harmful,  as  giving  false 
confidence  and  supplanting  other  and  really  efficient  methods.  As  examples  of  this 
may  be  mentioned  the  chlorine  saucers  which  it  was  formerly  the  fashion  to  place 
under  the  beds  in  hospital  wards  and  the  piece  of  flannel  saturated  with  a  few  drams  of 
carbolic  acid,  which  is  still  frequently  hung  up  in  the  sick-room  by  order  of  the ' '  doctor.1' 
No  one  will  deny  that  chlorine  and  carbolic  acid  are,  under  certain  circumstances  and 
in  certain  quantity,  valuable  disinfectants.  The  protest  made  here  is  against  their 
use  in  demonstrably  insufficient  quantity,  with  the  unjustifiable  assumption  on  the  part 
of  physicians  and  their  patients  tnat  disinfection  has  been  practiced,  and  that  responsi- 
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bility  as  to  the  occurrence  of  subsequent  cases  of  the  disease  is  at  an  end  after  such 
disinfection. 

It  is  evident,  then,  that  those  disinfectants  which  enjoy  the  most  reputation  shonld 
be  tested  by  some  method  other  than  their  use  in  the  sick-room,  and  that,  if  possible, 
exact  data  shonld  be  obtained  to  serve  as  a  guide  in  their  employment. 

The  main  difficulty  in  such  an  undertaking  is  to  obtain  a  test  which  will  be  accepted 
as  satisfactory.  The  power  to  destroy  the  vitality  of  bacteria  is  a  test  of  value,  as  indi- 
cating the  arrest  of  putrefactive  processes,  but,  m  the  present  state  of  science,  cannot 
be  accepted  as  proving  a  power  to  destroy  the  specific  poisons  of  the  infectious  dis- 
eases. It  has  been  used  in  some  of  the  following  experiments  and  will  be  used  in 
future  for  a  comparison  of  results  with  those  obtained  from  other  tests  believed  to  be 
more  trustworthy.  These  tests  depend  upon  the  power  of  the  disinfecting  agent  to 
destroy  the  potency  of  vaccine  virus  as  shown  by  vaccination,  and  of  the  septic  poi- 
son as  shown  by  inocculation  experiments. 

It  may  probably  be  safely  assumed  that  the  infectious  material  of  small-pox  would 
be  destroyed,  so  far  as  its  specific  action  upon  man  is  concerned,  by  any  substance 
which  is  capable  of  neutralizing  the  potency  of  vaocine  virus,  if  it  be  subjected  to  the 
action  of  the  particular  disinfectant  used  under  the  same  conditions  as  to  temperature, 
moisture,  quantity  of  disinfectant,  amount  and  physical  condition  of  virus  (wet  or  dry, 
in- powder  or  in  masses,  &c).  The  inference  may  not  be  justified  that  what  destroys 
the  infectious  material  of  small-pox  will  destroy  the  specific  poison  of  the  other  infec- 
tious diseases,  but  there  is  at  least  a  strong  probability  in  its  favor  and  no  better  test 
can  perhaps  be  found. 

The  apparatus  used  in  the  following  experiments  is  a  simple  air-chamber,  having  a 
capacity  of  646  cubic  inches,  18.62  pints,  or  10.58  liters,  and  intended  to  represent  the 
apartment  to  be  disinfected.  This  air-chamber  is  provided  with  a  close-fitting  door, 
to  permit  the  introduction  of  the  vaccine  virus,  &c. ;  and  has  openings,  closed  by  corks, 
for  the  introduction  of  gases.  The  top  and  sides  are  of  glass,  and  the  glass  top  has  a 
perforation  closed  by  a  valve  upon  the  inside  of  the  box,  but  operated  from  the  outside. 

This  is  for  the  purpose  of  permitting  experiments  upon  bacteria,  &c,  without  open- 
ing the  air-chamber,  into  wnich  a  given  percentage  of  some  disinfectant  has  been  in- 
troduced. To  accomplish  this  a  watch-glass  containing  a  drop  of  the  fluid  to  be  ex- 
perimented upon  (e.  g.j  putrefying  meat-juice  filled  with  bacteria)  is  inverted  over  this 
opening  and  the  valve  is  opened,  thus  exposing  the  concave  surface  of  the  watch-glass 
to  the  atmosphere  of  the  interior  of  the  box.  A  microscope,  mounted  upon  the  air- 
chamber  as  a  stand,  permits  the  observation  of  bacteria  upon  the  inverted  watch- 
glass  while  exposed  to  the  disinfectant. 

Experiment  1. — Drop  of  water  containing  actively  moving  bacteria  exposed  over 
aperture  in  top  of  air-chamber,  on  inverted  watch-glass ;  one  sulphur  match  burned 
in  air-chamber;  all  movements  of  bacteria  had  ceased  at  end  of  five  minutes ;  watch- 
glass  removed  from  over  aperture ;  no  movement  four  hours  later. 

Experiment  2. — A  similar  drop  exposed  for  two  minutes.  All  movement  had  ceased 
at  expiration  of  this  time ;  a  few  baeteria  moving  at  the  end  of  four  hours. 

Experiment  3. — A  similar  drop  exposed  for  one  minute.  Bacteria  still  active ;  four 
hours  later  still  active.  Exposed  again  for  four  minutes  to  SOa  produced  by  burning 
half  a  match  (split)  in  air-chamber ;  all  motion  had  ceased  at  expiration  of  this  time. 

Experiment  4. — A  similar  drop  exposed  to  802,  produced  by  burning  one  grain 
sulphur  in  air-chamber ;  all  motion  arrested  in  one  minute. 

Experiment  5. — The  same,  burning  one-eighth  grain  sulphur  in  air-chamber;  all 
motion  arrested  in  six  minutes. 

Experiment  6. — Drop  of  infusion  of  meat  containing  innumerable  active  bacteria 
(o.  termo)  exposed  on  inverted  watch-glass  over  aperture  in  air-chamber ;  one-fourth 
grain  of  sulphur  burned ;  motion  ceased  in  eight  minutes. 

Experiment  7. — The  same  repeated,  burning  one  grain  of  sulphur  in  air-chamber. 
Motion  ceased  in  two  minutes.    Experiments  8  and  9,  same  repeated  with  same  result. 

Experiment  10.— The  same,  with  one-half  grain  sulphur  burned  in  air-chamber.  Mo- 
tion ceased  in  two  minutes. 

Experiment  11. — The  same,  with  same  result. 

Experiment  12. — One  fluid  dram  of  pure  carbolic  acid  in  watch-glass  placed  on  floor 
of  air-chamber.  Drop  of  fluid  containing  bacteria  exposed  on  inverted  watch-glass 
over  aperture.    Bacteria  still  active  at  end  of  twenty  minutes. 

Experiment  13. — Drop  of  vegetable  infusion  containing  bacteria  exposed  to  fumes  of 
carbolic  acid  from  a  rag  suspended  in  air-chamber.  Amount  used,  eight  drops  impure 
acid.    Motion  ceased  in  twenty  minutes. 

Experiment  14.— One  drop  of  pure  carbolic  acid  placed  within  one-eighth  of  an  inch 
of  drop  of  water  containing  bacteria  in  watch-glass,  which  was  inverted  on  glass  top 
of  air-chamber  (aperture  closed).    Motion  of  bacteria  ceased  in  five  minutes. 

Experiment  15. — Liquor  ammonia  in  watch-glass  placed  on  floor  of  air-chamber. 
Drop  of  water  containing  bacteria  exposed  over  aperture.  All  movement  ceased  in 
three  minutes. 
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Experiment  16. — Bacteria  in  drop  of  putrefying  meat  infusion  exposed  over  aperture, 
with  one  ounce  chloride  of  lime  in  saucer  on  floor  of  air-chamber.  Bacteria  still  ac- 
tive at  end  of  thirty  minutes. 

Experiment  17. — Watch-glass  filled  with  infusion  of  meat  swarming  with  bacteria  of 
putrefaction  placed  in  air-chamber,  the  watch-glass  resting  upon  one  ounce  of  chloride 
of  lime  in  a  saucer.  Bacteria  still  active  at  end  of  thirty  minutes.  At  end  of  one 
hour  movement  sluggish.    In  one  hour  and  thirty  minutes  all  movement  had  ceased. 

Experiment  18. — Above  repeated  with  same  result. 

Experiment  19. — Drop  containing  bacteria  exposed  to  fumes  of  five  drops  of  impure 
carbolic  acid  from  rag  suspended  in  air-chamber ;  equal  to  forty-six  fluid  ounces  in  a 
room  twelve  feet  square  and  twelve  high.    Movement  ceased  at  end  of  one  hour. 

Experiment  20. — Above  repeated.  Motion  ceased  at  end  of  thirty  minutes.  (Smaller 
drop  and  more  time  allowed  for  volatilization  of  carbolic  acid.) 

Experiment 21. — Above  experiment  repeated  with  same  result;  motion  ceased  in 
about  thirty  minutes. 

Experiments. — Experiment  repeated  with  three  drops  of  impure  acid ;  motion  ceased 
in  one  hour  and  ten  minutes. 

Experiment  23. — Vaccine  virus,  quite  fresh,  rubbed  up  with  glycerine  and  divided 
into  two  portions :  one  portion  exposed  for  twelve  hours  to  80s,  produced  by  burning 
one-fourth  grain  of  sulphur  in  air-chamber ;  three  children  vaccinated  on  the  follow- 
ing day  with  this  virus,  also  with  the  virus  not  exposed  to  sulphurous  acid  gas.  Result : 
Examined  children  on  seventh  day,  and  found  in  each  case  a  characteristic  vesicle 
from  the  insertion  of  virus  not  exposed  to  80s.  and  a  completely  negative  result  from 
virus  exposed  in  air-chamber. 

Experiment  24. — Fresh  vaccine  virus,  rubbed  up  with  glycerine  and  divided  into  two 

Sortions :  one  portion  placed  in  air-chamber  for  twelve  hours,  exposed  to  fumes  of 
ve  drops  of  carbolic  acid  volatilized  from  a  raff  suspended  in  air-chamber ;  five  chil- 
dren vaccinated  the  following  day,  each  from  both  portions  of  virus  in  two  different 
places.  Result:  Examination  on  seventh  day  showed  eight  characteristic  vesicles 
from  the  ten  insertions ;  one  failure  from  carbolized  virus,  and  one  from  non-carbolized. 

The  following  vaccination  experiments  have  been  made  with  the  assistance  of  Dr. 
Smith  Townshend,  health  officer  of  the  District  of  Columbia,  and  his  assistant,  Dr. 
George  C.  Samson.  The  latter  gentleman  made  the  vaccinations  and  reported  the  re- 
sults, which  have  been  verified  in  nearly  every  case  by  Dr.  Sternberg:  points  and  quills 
charged  with  fresh  animal  virus  were  used.  The  experiments  have  all  been  made  upon 
nnvaccinated  children  in  public  institutions  in  Washington  City,  and  in  every  case 
points  from  the  same  lot,  not  treated  with  the  disinfectant,  have  been  used  for  com- 
parison, the  vaccination  with  these  being  made  in  the  right  arm,  and  with  the  disin- 
fected points  in  the  left. 

Experiment  No,  27,  January  2.  1880. — Three  children  vaccinated  from  quills  exposed 
for  four  hours  in  air-chamber  (capacity  646  cubic  inches,  description  in  Bulletin  No. 
29)  to  80s,  produced  by  burning  5  grains  sulphur  (equal  to  2J  volumes  80s  per  100). 
Quills  Nos.  1  and  2  were  exposed  dry.  No.  3  was  slightly  moistened  with  water  before 
exposure.  Result:  Vaccination  in  right  arm  successful,  and  in  left  arm  entirely  nega- 
tive in  every  case. 

Experiments,  January  2. — Five  children  vaccinated  from  points  exposed  in  air-cham- 
ber for  four  hours  to  80s,  produced  by  burning  5  grains  of  sulphur  (1  per  cent,  of  SO*). 
Result:  Vaccination  completely  successful  in  right  arm,  and  entirely  negative  result  in 
left  arm. 

Experiment  29,  January  2. — Five  children  vaccinated  from  points  exposed  in  air-cham- 
ber for  four  hours  to  80s,  produced  by  burning  1  grain  sulphur.  Atmosphere  charged 
with  moisture  by  boiling  water  in  test-tube  communicating  with  air-chamber  by  bent 
tube  passing  through  perforated  cork.  Result:  Success  in  every  case  in  right  arm,  and 
negative  result  in  left. 

Experiment  No.  30,  January  7. — Five  children  vaccinated  from  points  exposed  for 
twelve  hours  to  S08,  produced  by  burning  one-half  grain  sulphur  in  air-chamber  (dry). 
Result:  Four  successful  in  right  arm  and  not  in  left.    One  successful  in  both  arms. 

Remarks.— It  is  evident  that  the  limit  of  safety  as  to  quantity  of  80s  required  for 
destroying  the  infection  of  small-pox  in  a  dry  atmosphere  has  been  passed  in  this  ex- 
periment, as  successful  vaccination  was  practiced  with  a  point  exposed  for  twelve 
hours  to  the  action  of  the  disinfectant.  The  fact  that  the  vaccination  was  successful 
with  only  one  point  out  of  five  in  this  experiment,  and  that  negative  results  were  ob- 
tained in  every  case  where  a  larger  quantity  of  sulphur  was  used,  indicates  that  the 
quantity  is  not  much  below  that  required  to  accomplish  the  required  result,  and  it  is 
believed  that  double  this  quantity,  or  1  grain  for  a  space  of  646  cubic  inches,  may  be 
adopted  as  a  safe  standard  in  disinfection  by  this  agent,  when  the  time  of  exposure  is 
at  least  twelve  hours.  This  would  be  a  little  less  than  three  grains  for  each  cubic  foot 
of  air  space.  When  the  atmosphere  is  saturated  with  moisture  it  is  probable  that  a 
smaller  quantity  might  be  efficient,  and  the  following  experiment  indicates  that  this 
is  the  case. 
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Experiment  No.  31,  January  7. — Vaccinated  four  children  from  points  exposed  for  twelve 
hoars  to  80s,  produced  by  burning  one-half  grain  sulphur  in  air-chamber ;  atmosphere 
saturated  with  moisture,  as  in  experiment  No.  29.  Result:  Successful  in  every  case  in 
right  arm,  and  unsuccessful  in  left.  The  results  obtained  in  these  experiments,  especi- 
ally those  relating  to  the  destruction  of  the  vitality  of  bacteria  (see  Bulletin  No.  29), 
are  at  variance  with  those  reported  by  Cameron  (Manual  of  Hygiene,  London,  1874, 
p.  326),  who  says,  "similar  experiments  were  made  to  ascertain  the  action  of  sulphurous- 
acid  gas  upon  bacteria,  but  this  gas  was  also  found  to  produce  but  little  effect  upon 
these  animalcule."  His  attention  seems  to  have  been  chiefly  given  to  experiments  with 
chlorine.  My  experiments  Nos.  4,  7,  10,  and  11  show  that  the  burning  of  one  and  one- 
half  to  three  grains  of  sulphur  per  cubic  foot  of  air  space  produces  sufficient  sulphur- 
ous-acid gas  to  arrest  the  vital  movements  of  bacterium  termo  in  from  one  to  two  minutes. 
Experiment  No.  23  shows  that  the  potency  of  fresh  vaccine  lymph  is  destroyed  by  ex- 
posure for  twelve  hours  to  an  atmosphere  in  which  sulphur  has  been  burned  in  the 
proportion  of  less  than  three-fourths  of  a  grain  per  cubic  foot,  when  the  virus  is  in  a 
moist  state,  rubbed  up  with  glycerine ;  and  the  experiments  reported  above  show  that 
in  a  considerably  larger  proportion  this  agent  is  capable  of  destroying  the  potency  of 
fresh  animal  virus  in  a  dry  state  upon  ivory  points. 

Experiment  No.  32,  January  7. — Two  children  vaccinated  in  left  arm  from  points  ex- 
posed for  six  hours  to  atmosphere  containing  ten  volumes  of  chlorine  in  one  hundred, 
and  in  right  arm  from  points  (same  lot)  not  exposed  to  disinfectant.  Result :  Vaccina- 
tion in  each  case  successful  in  right  and  unsuccessful  in  left  arm. 

Experiment  No.  33,  January  7. — Two  children  vaccinated  from  points  exposed  six 
hours  to  atmosphere  containing  two  and  two-tenths  volumes  of  chlorine  in  one  hun- 
dred, and  in  right  arm  with  points  not  exposed  to  disinfectant.  Result:  Successful 
in  right  arm  and  unsuccessful  in  left  in  both  cases. 

Experiment  No.  34.  January  15. — Five  children,  vaccinated  from  points  exposed  for 
six  hours  to  atmosphere  containing  one  per  cent,  of  chlorine,  and  with  points  not  ex- 
posed to  disinfectant.  Result:  In  four  cases  the  vaccination  was  unsuccessful  with 
disinfected  points,  and  in  one  it  was  successful ;  in  three  cases  the  points  not  disin- 
fected gave  a  successful  and  in  two  a  negative  result. 

Experiment  No.  35,  January  16. — Five  children  vaccinated  from  points  exposed  for 
six  hours  to  atmosphere  (dry)  containing  one  per  cent,  of  sulphurous  acid  gas  (col- 
lected over  mercury),  and  from  five  points  not  exposed  to  disinfectant.  Result :  Vac- 
cination unsuccessful  in  each  case  with  disinfected  points,  and  successful  with  non- 
disinfected  points. 

Experiment  No.  36,  January  22. — Three  children  vaccinated  from  points  exposed  for 
six  hours  to  atmosphere  containing  one  per  cent,  of  nitrous  acid  (generated  Dy  pour- 
ing nitric  acid  on  copper  filings,  and  collected  over  mercury),  and  from  three  points 
not  exposed  to  disinfectant.  Result :  Vaccination  unsuccessful  in  each  case  with  dis- 
infected points^  and  successful  with  non-disinfected  points. 

Experiment  ho.  37.  January  24. — Four  children  vaccinated  from  points  exposed  for 
six  hours  to  atmosphere  containing  one-half  per  cent,  of  chlorine,  and  from  points  not 
exposed  to  disinfectant.  Result:  Successful  in  each  case  with  non-disinfected  points, 
and  unsuccessful  with  disinfected  points. 

Remarks. — In  my  chlorine  experiments  the  gas  has  been  produced  by  the  action  of 
hvdrochloric  acid  on  peroxide  of  manganese,  and  collected  over  warm  water.  In  all 
oi  my  experiments  with  this  gas,  with  a  single  exception  in  which  one  per  cent,  was 
used  (Exp.  34),  the  potency  of  vaccine  virus  has  been  destroyed  by  six  hours'  exposure. 
This  exception  may  have  been  due  to  an  unusual  thickness  of  the  coating  of  dried 
lymph  on  the  ivory  point,  and  in  view  of  the  failure  of  points  exposed  to  half  this 
quantity  (Exp.  No.  37)  it  might  perhaps  be  treated  as  an  exception,  especially  if  a 
considerable  number  of  future  experiments  gave  a  uniformly  negative  result  after  ex- 
posure to  this  and  smaller  proportions  of  the  disinfectant ;  buk  lor  the  present,  it  will 
be  safer  to  assume  that  the  limit  of  safety  has  been  reached  it  not  passed.  In  Came- 
ron's experiments  with  chlorine  four  ivory  points,  charged  with  vaccine  lymph,  were 
exposed  for  twenty-four  hours  in  a  small  chamber  made  of  wood  and  glass,  having  a 
capacity  of  16}  cubic  feet  of  space.  Chlorine  was  produced  by  decomposing  bleach- 
ing powder  (chloride  of  lime)  by  acid.  Two  cases  were  successfully  revaccinated  with 
these  points ;  two  failed.  In  a  second  experiment  six  points  were  exposed  and  two 
ounoes  chloride  of  lime  used.    Vaccinations  with  these  points  were  unsuccessful. 

As  my  experiments  now  stand,  the  statement  may  be  mado  that  exposure  for  six 
hours  or  more  to  an  atmosphere  containing  at  least  one  per  cent  of  sulphurous  acid  gas,  chlo- 
rinej.  or  nitrous  add  gas,  \s  a  reliable  method  of  disinfection. 

The  following  experiment  has  since  been  made  for  the  purpose  of  exposing  the  above 
conclusion  to  an  additional  test,  viz :  The  destruction  of  tne  vitality  of  bacteria,  as 
proved  by  their  failure  to  multiply  in  a  suitable  culture  fluid. 

Experiment  No.  38,  March  1.— A  number  of  narrow  slips  of  filtering  paper  were  satu- 
rated with  urine  which  had  been  standing  in  the  laboratory  for  several  davs  and  was 
filled  with  bacteria.  Some  of  these  slips  were  then  suspended  by  a  thread  in  each  of 
three  half-gallon  bottles. 
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Into  bottle  No.  1  was  introduced  a  measured  quantity  of  chlorine ;  in  bottle  No.  2  of 
sulphurous  acid  gas ;  and  in  No.  3  of  nitrous  acid  gas ;  in  each  case  equal  to  one  per  cent, 
of  the  contained  air.  After  exposure  for  twenty-four  hours  little  pieces  cut  from  these 
pieces  of  filtering  paper  were  used  to  inoculate  boiled  urine  contained  in  germ  proof 
tubes  prepared  as  follows :  A  number  of  pieces  of  glass  tubing,  i  inch  in  diameter  and 
6  inches  long,  were  closed  at  one  end  and  bent  in  the  middle  to  a  U  shape.  These 
tubes  were  washed  in  nitric  acid,  then  in  water,  and  finally  heated  to  redness,  to 
make  sure  of  the  destruction  of  any  germs  contained  in  them.  Into  the  closed  leg  of 
the  U  was  then  introduced  a  small  quantity  of  boiled  urine,  and  after  this  had  cooled 
they  were  treated  as  follows:  Into  1,  2,  and  3  was  introduced  a  fragment  of  filtering 

Saper  from  bottle  No.  1  (chlorine) ;  into  4,  5,  and  6.  from  bottle  No.  2  (sulphurous  acid); 
lto  7,  8,  and  9,  from  bottle  No.  3  (nitrous  acid);  into  10  and  11,  pieces  of  filtering 
?>aper  dipped  in  urine,  containing  bacteria,  and  not  exposed  to  a  disinfectant;  and 
2  and  13  were  left  with  the  boiled  urine  only.  Each  tube  was  then  closed  with  a 
plug  of  cotton,  and  they  were  placed  in  a  test- tube  rack  with  the  arms  of  the  (J  de- 
pendent— thus  n*  They  were  observed  daily,  and  all  remained  clear  and  free  from 
any  appearance  of  the  presence  of  bacteria,  except  Nos.  10  and  11,  into  which  the  fil- 
tering paper  not  disinfected  had  been  introduced.  These  tubes  became  clouded  on 
the  second  day,  and  on  microscopic  examination,  at  the  end  of  a  week,  were  found  to 
contain  an  abundance  of  bacteria. 

Experiment  No.  39,  March  10. — Thirteen  \J  tubes  prepared  as  in  last  experiment.  A 
little  boiled  urine  was  introduced  into  each  tube.  Three  tubes  were  inoculated  with 
filtering  paper  which  had  been  dipped  into  putrid  urine  containing  bacteria,  and  then 
exposed  for  six  hours  in  bottles  (capacity  90  fl.  oz.)  containing  £  per  cent,  of  sulphur- 
ous acid  gas ;  three  tubes,  i  per  cent,  of  nitrous  acid  gas ;  three  tubes,  i  per  cent,  of 
chlorine;  two  tubes  inoculated  with  paper  dipped  in  putrid  urine  and  not  disinfected, 
and  two  tubes  left  with  boiled  urine  only.  The  open  end  of  each  tube  was  plugged 
with  cotton.  Result,  March  15 :  All  the  tubes  are  free  from  bacteria  except  the  two 
inoculated  with  filtering  paper  not  disinfected. 

Experiment  No.  40,  March  17. — The  above  experiment  was  repeated,  exposing  the 
filtering  paper  dipped  in  putrid  urine  to  £  per  cent,  of  the  disinfectants  for  six  hours. 
Eeeult:  The  sulphurous  acid  tubes  broken  down  in  two  days,  the  nitrous  acid  tubes  in 
four  or  five  days,  and  the  chlorine  tubes  remained  free  from  bacteria  at  the  end  of  two 
weeks. 

Experiment  No.  41,  April  3.— The  above  experiment  was  repeated,  using  pure  carbolic 
acid  (crystals)  as  the  disinfectant.  Twenty  grains  placed  in  bottle  No  1,  ten  grains  in 
bottle  No.  2,  five  grains  in  bottle  No.  3 ;  the  filtering  paper  was  suspended  near  the 
bottom  of  the  bottle.  Time  of  exposure,  36  hours.  Result,  April  11 :  No  bacteria  in 
any  of  the  tubes.    Abundant  bacteria  in  tube  inoculated  with  non -disinfected  paper. 

Experiment  No.  42,  April  12. — The  above  experiment  repeated,  using  pure  carbolic  acid, 
grs.  x,  grs.  v,  and  gr.  i.  Time  of  exposure,  six  hours.  Result,  April  19 :  No  bacteria  in  the 
three  tubes  inoculated  from  bottle  No.  1  (10  grs. ).  Abundant  bacteria  in  the  six  tubes 
inoculated  frcxn  bottles  No.  2  and  No.  3  (grs.  v,  gr.  i). 

Experiment  No.  43,  April  21. — Experiment  repeated,  using  impure  carbolic  acid  (crude 
carbolic  acid,  manufactured  by  Mafincrode  &  Co.,  Saint  Louis,  and  sold  in  New  Orleans 
for  disinfecting  purposes).  Amount  of  disinfectant  used — bottle  No.  1,  40  grains ; 
bottle  No.  2,  20  grains;  bottle  No.  3,  lc  grains.    Time  of  exposure,  six  hours. 

Note. — To  favor  volatilization,  slips  offiltering  paper  were  saturated  with  the  crude 
acid  and  placed  upon  the  bottoms  or  the  bottles  (capacity  90  fluid  ounces).  The  slips 
of  paper  to  bo  disinfected  were  suspended  about  the  middle  of  each  bottle.  Resuliy 
April  24 :  All  the  tubes  have  broken  down  and  have  a  distinct  white  film  of  bacteria 
upon  the  surface  of  the  fluid. 

Remarks. — The  amount  of  pure  acid  required  to  destroy  the  vitality  of  bacteria 
(10  grains,  experiment  No.  42)  is  equal  to  about  17  pounds  in  a  room  12  feet  square  and 
12  feet  high  (capacitv  1,728  cubic  feet),  and  to  fulfill  the  conditions  of  the  experiment 
in  disinfecting  on  a  large  scale,  it  would  be  necessary  to  scatter  this  amount  over  the 
floor  of  a  room  having  these  dimensions,  and  to  suspend  articles  to  be  disinfected 
near  the  floor  for  at  least  six  hours,  care  being  taken  that  all  apertures  were  closed  so 
that  the  fumes  of  the  acid  might  not  escape.  Experiment  No.  43  shows  that  four  times 
this  amount  (68  pounds)  of  **crude"  acid  placed  upon  the  floor  of  a  room  of  the  same 
dimensions  would  not  destroy  the  vitality  of  bacteria  exposed  in  the  room  for  six 
hours.  Experiment  No.  24  (Bulletin  No.  29)  shows  that  an  amount  of  the  impure  acid 
equal  to  46  fluid  ounces  volatilized  in  the  same  room  will  not  destroy  the  potency  of 
vaccine  virus,  in  a  moist  state  (rubbed  up  with  glycerine),  when  the  time  of  exposure 
is  twelve  hours.  Finally,  these  experiments  show  that  the  popular  idea,  shared,  per- 
haps, by  some  physicians,  that  an  odor  of  carbolic  acid  in  the  sick-room,  or  in  a  foul 
privy,  is  evidence  that  the  place  is  disinfected,  is  entirely  fallacious,  and,  in  fact,  that 
the  use  of  this  agent  as  a  volatile  disinfectant  is  impracticable,  because  of  the  ex- 
pense of  the  pure  acid  and  the  enormous  quantity  required  to  produce  the  desired 
result. 
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APPENDIX  E. 

REPORT  ON  DETERIORATIONS  AND  ADULTERATIONS  OF 

FOOD  AND  DRUGS. 

By  Dr.  Charles  Smart,  As8i$tant  Surgeon,  U.  S.  A. 

[Undertaken  in  accordance  with  instructions  from  tbe  National  Board  of  Health.] 

To  institute  a  thorough  examination  into  the  prevalence  of  food  adulteration  would 
occupy  a  much  longer  time  than  has  been  accorded  the  writer  for  this  investigation.  The 
number  of  articles  which  enter  into  the  food  supply  is  so  great  that  many  of  them  had 
of  necessity  to  be  omitted.  Hence,  milk,  butter,  wines,  and  liquors,  preserves  and 
canned  goods,  &c,  do  not  appear  on  the  following  record.  The  articles  which  were 
first  presented  for  examination  were  accepted,  and  work  having  been  commenced  upon 
them  it  was  continued,  sample  after  sample,  until  a  sufficient  number  of  specimens 
had  been  examined  to  enable  a  genera)  statement,  to  be  made  concerning  their  condi- 
tion. Nevertheless  it  is  believed  that  the  investigation,  limited  as  it  has  been,  will 
be  found  to  have  fulfilled  its  intention  definitely. 

Some  difficulty  was  experienced  in  obtaining  the  samples.  A  circular  was  issued 
to  State  and  municipal  health  boards  requesting  their  co-operation,  but  the  number 
of  specimens  gathered  by  this  means  was  very  small.  In  the  mean  time,  through  the 
kindness  of  Dr.  Smith  Townshend,  health  officer  of  this  city,  many  samples  ot  vari- 
ous articles  were  procured  from  first-class  stores.  These  were  accepted  and  investi- 
gated as  illustrative  of  the  character  of  what  might  be  expected  to  be  pure  goods. 
The  dealers  who  voluntarily  furnished  them  were  aware  of  the  object  intended  in 
making  the*  collection,  and  it  is  hardly  to  be  supposed  that  any  of  them  would  have 
knowingly  sent  in  an  adulterated  article.  If  these  specimens  had  proved  to  be  all 
pure  and  unadulterated,  the  results  would  have  had  no  bearing  in  connection  with 
this  report,  but  if,  as  proved  to  be  the  case,  samples  of  adulterated  goods  occurred  among 
them,  each  such  sample  would  have  a  greater  value  as  bearing  on  the  prevalence  of 
adulteration  than  if  it  had  been  bought  at  a  store  where  adulteration,  if  prevalent, 
might  be  expected  to  be  found. 

A  number  of  the  specimens  examined  were  due  to  the  courtesy  of  the  Commissary- 
General  of  Subsistence  of  the  Army.  These  consisted  chiefly  of  flours  brought  in  from 
military  posts  and  depots  in  different  parts  of  the  country,  and  of  pepper,  ground 
spices,  and  baking-powders  in  cans  procured  from  manufacturers  and  wholesale  deal- 
ers. As  these  samples  were  liable  to  be  examined  by  inspectors  and  Army  boards,  the 
presumption  in  favor  of  their  purity  was  nearly  as  strong  as  in  the  case  of  the  speci- 
mens sent  in  by  the  dealers  of  this  city ;  and  correspondingly  an  adulterated  article 
occurring  among  them  would  have  a  larger  meaning  than  if  it  had  been  bought  in 
some  of  tne  low-class  stores  of  this  or  any  other  city. 

Failing  a  response  from  the  health  boards  addressed  by  circular  as  aforesaid,  per- 
mission was  obtained  to  make  purchaser*  in  the  poorer  districts  of  this  city  ;  but  as  the 
appropriation  for  this  purpose  was  small,  an  effort  was  made  to  economize  it  by  buy- 
ing only  the  smallest  purchasable  quantity  of  each  article.  This  led  to  difficulty  in 
obtaining  specimens.  The  dealer  had  a  curiosity  to  know  why  such  purchases  were 
made,  and  becoming  suspicious  from  the  hesitation  of  the  messenger,  immediately  re- 
fused to  furnish  the  articles.  The  writer  made  several  purchases  in  person  and  expe- 
rienced this  treatment — the  previously  courteous  storekeepers  becoming  resentful  and 
even  aggressive  when  the  object  was  purposely  made  known  to  them.  This,  when 
taken  in  connection  with  the  subsequently-ascertained  character  of  purchases  in  sim- 
ilar localities,  leads  to  the  supposition  that  the  percentage  of  pure  articles  in  this 
report  has  not  been  decreased  by  their  refusal  to  sell. 

A  larger  appropriation  having  been  made  by  the  executive  committee,  no  further 
trouble  was  experienced  and  the  necessary  purchases  were  made  in  this  city,  in  New 
York,  and  in  Baltimore,  Md. 

This  report  therefore  embraces  the  results  of  the  examinations  of  two  series  of  sam- 
ples, one  of  which  .was  derived  from  sources  whence  purity  might  be  expected,  and  the 
other  from  sources  which  might  be  presumed  to  yield  low-grade,  if  not  adulterated, 
goods. 

A  great  deal  of  sensational  writing  has  appeared  from  time  to  time  concerning  food 
adulteration,  the  text  of  which  has  mainly  been  derived  from  English  experience. 
Loone  statements  have  been  made  even  in  official  reports  which  have  fostered  the 
~  outcry  until  it  has  reached  such  a  pitch  as  to  suggest  the  defeat  of  its  ob- 
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iect  by  creatirg  a  prejudice  against  itself.  Compilations  from  H assail' 8  book  have 
been  published  as  personal  experience,  and  quoted  so  often  that  the  people  have  be- 
come tired  of  hearing  about  food  adulteration,  and  discredit  the  whole  thing,  except 
perhaps  that  milk  may  sometimes  be  watered.  Statements  of  individual  facts  are 
required  to  place  the  subject  on  a  sound  basis,  and  for  this  reason,  while  a  general 
summary  of  results  is  presented  as  the  body  of  tnis  report,  there  is  appended  an  item- 
ized list  of  the  facts  developed  during  the  investigation. 

A  careful  comparison  of  the  results  with  the  facts  developed  during  the  investigation 
by  the  English  committee,  twenty-five  years  ago,  shows  clearly  that  food  adulteration 
is  practiced  in  this  country  at  the  present  time  to  as  great  if  not  to  a  greater  extent 
than  prevailed  in  England  at  the  time  of  the  agitation  which  led  to  the  enactment  of 
repressive  laws.  Our  corn-meal  and  lard  are  pure;  our  wheat-flour  is  not  mixed  with 
alum,  but  the  bakers  use  it ;  our  sugars  are  cleaner,  but  we  have  glucose  admixtures 
whicn  the  English  had  not ;  and  if  our  coffees  are  better,  it  is  owing  more  to  the  practice 
of  home  grinding  bequeathed  to  us  from  the  early  days  of  the  country,  when  grocery 
stores  were  not  so  common  as  they  are  now.  The  few  samples  of  loose  coffee  which 
were  found  to  be  adulterated  show  that  there  is  a  tendency  to  debase  the  article, 
which  would  no  doubt  increase  as  the  coffee-mills  disappear  from  our  kitchens  until 
the  condition  of  the  market  would  be  represented  by  the  trash  which  is  now  sold  as 
package  coffee.  On  the  other  hand,  the  remainder  of  the  articles  included  in  this 
report  are  found  to  be  in  as  bad,  and  many  of  them,  as  the  peppers,  allspice,  cinnamon, 
<fcc,  in  a  worse  condition  than  were  the  English  supplies  when  official  attention  was 
directed  to  them. 

Fortunately,  with  such  exceptions  as  the  alum  in  bread  and  baking  materials,  the 
sulphate  of  lime  which  oftentimes  replaces  cream  of  tartar  in  household  baking,  the 
debasement  of  milk  by  dilution,  and  the  poisonous  pigments  used  for  coloring  confection- 
ery, the  adulterations  cannot  be  considered  as  deleterious.  They  affect  the  pocket  of 
the  individual  rather  than  his  health ;  so  that,  to  use  the  words  of  the  committee  ap- 
pointed by  the  National  Board  of  Trade  to  award  prizes  for  the  best  draught  of  an  act 
repressive  of  adulteration,  "the  question  of  adulteration  of  food  should  therefore  be 
considered  not  so  much  from  a  sanitary  standpoint  as  from  that  of  commercial  in- 
terests :  as  being  of  the  nature  of  a  fraud  in  aiding  the  sale  of  articles  which  are  not 
what  they  are  represented  to  be." 

Seven  hundred  and  thirteen  samples  were  examined.  Of  these  304  were  obtained 
from  sources  which  implied  purity,  as  already  explained,  and  409  from  those  which 
might  be  considered  suspicious.  Of  the  former,  24,  or  7. 89  per  cent.,  were  found  to  be 
of  such  a  character  that  under  a  law  repressive  of  fraudulent  adulteration  prosecution 
might  have  been  instituted  with  full  prospect  of  effecting  conviction.  Of  the  latter, 
183,  or  44.74  per  cent.,  would  have  been  in  like  manner  condemned. 

But  these  percentages,  although  they  appear  to  give  expression  to  the  prevalence  of 
adulteration,  in  reality  convey  no  meaning.  Lard  and  corn-meal  were  found  to  be  un- 
adulterated. If,  instead  of  a  few  samples  of  these  articles,  enough  to  determine  their 
general  character,  a  large  number  had  been  included  in  the  report,  the  percentages  of 
impurity  would  have  been  proportionately  diminished,  but  the  facts  would  have  re- 
mained the  same.  So,  had  tne  examinations  of  ground  spices  been  multiplied,  the  per- 
centages of.  impurity  would  have  been  increased.  To  appreciate  the  condition  of  things 
the  facts  relating  to  each  article  of  supply  must  be  considered  separately. 

TEA. 

Those  who  desire  to  present  a  strong  case  concerning  the  prevalence  of  adulteration 
in  food  regard  the  facing  on  green  tea  as  authorizing  them  in  giving  that  article  a 

5 dace  on  their  list  of  illustrations.    Chinese  teas  are  dusted  with  Prussian  blue,  and 
topan  teas  with  indigo  along  with  finely  pulverized  sulphate  of  lime  and  silicates. 

If  these  substances  were  suspected  of  being  deleterious  in  the  quantity  present  on 
the  most  coarsely-fased  specimens,  the  green  teas  should  undoubtedly  be  condemned. 
But  there  is  no  evidence  to  show  tne  unwholesomeness  of  the  facing.  If  the  color  hid 
the  quality  of  the  leaf,  so  that  a  poor  tea  might  be  passed  off  as  a  superior  article,  some 
action  might  be  warranted,  but  the  color  can  be  removed  easily  and  the  leaves  judged 
by  their  natural  appearance.  Indeed,  the  facing  itself  constitutes  a  criterion  of  qual- 
ity, it  being  invariably  fine  or  coarse  as  the  leaves  are  young  and  high-priced,  or  old 
and  cheap.  Again,  if  the  powder  were  used  in  such  quantity  as  to  be  a  substitute  for 
a  notable  weight  of  the  leaves,  an  objection  to  its  use  might  be  in  place.  But  the 
facing  seldom  adds  materially  to  the  weight.  Some  of  the  greens  which  were  exam- 
ined contained  less  mineral  matter  than  the  unfaced  black  teas.  The  average  ash  of 
clean  Oolongs,  which  are  but  slightly  dusted,  was  found  to  be  6.29  per  cent,  of  the  dry 
tea,  while  that  of  similarly  clean  but  regularly  faced  greens  was  6.20  per  cent.  The 
sand  and  clay  which  black  tea  gathers  during  its  fermentation  is  more  than  an  offset  to 
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the  pulverulent  facing  applied  to  the  greens,  as  the  minimum  of  ash  in  the  Congous  is 
6.47  per  cent.  Lastly,  green  tea  is  purchased  for  importation  with  a  full  knowledge 
on  the  part  of  the  purchaser  concerning  the  existence  of  the  facing.  There  is  no  de- 
ception or  attempt  at  deception  now,  although  the  practice  of  coloring  may  have 
originated  in  an  effort  of  this  kind. 

The  English  law  until  lately  made  the  mistake  of  regarding  the  facing  of  tea  as  an 
adulteration.  This  law  was  grievously  oppressive  to  retailers,  many  of  whom  were 
prosecuted  and  fined  and  their  business  and  characters  injured  for  selling  tea  in  good 
taith  in  the  same  state  in  which  it  was  imported  from  China,  and  on  which  the  cus- 
toms had  received  tea  duty.  The  wholesale  tea  trade  of  London  submitted  a  memo- 
rial to  the  chancellor  of  the  exchequer  suggesting  that  each  chop  or  parcel  of  tea  should 
be  sampled  and  examined  by  sanitary  inspectors  before  being  admitted  for  home  con- 
sumption, and  that  the  prosecution  of  retailers  be  suspended  until  the  food- adultera- 
tion act  should  be  amended  in  this  respect.  As  a  result  of  this  memorial,  the  ninth 
annual  report  of  the  local  government  board  gives  a  summary  of  the  work  of  the 
analyst  or  the  commissioners  of  customs  during  the  year  1879,  iroin  which  the  satis- 
factory character  of  the  teas  imported  may  be  ascertained.  Of  575  specimens  only 
seventeen  were  of  such  a  character  as  to  require  the  board's  directions  as  to  their  dis- 
posal, but  as  fourteen  of  these  were  allowed  to  be  delivered  without  any  restriction, 
there  remained  only  three  for  special  action,  and  only  one  of  these,  fresh-water  dam- 
aged, wis  condemned  to  be  destroyed,  while  one  witn  old  and  exhausted  leaves  was 
allowed  to  be  delivered  for  exportation  only,  and  the  third,  plundered  in  China  and 
the  weight  made  up  with  sand,  was  sifted  and  repacked.  The  facing  of  the  greens 
was  light. 

It  is  probable  that  if  such  a  system  of  customs  inspection  existed  in  this  country 
our  importations  would  be  found  to  be  in  equally  satisfactory  condition.  This  is  de- 
duced from  the  fact  that  of  eighty-eight  teas  which  were  presented  by  dealers  for  ex- 
amination, and  which  represented  all  qualities,  at  prices  ranging  from  33  cents  to 
$1.40  per  pound,  not  one  sample  was  found  to  be  debased  in  any  way.  Some  con- 
tained a  larger  amonnt  of  mineral  matter  than  others,  but  in  none  did  this  exceed 
what  might  be  allowed  as  incidental  to  the  gathering,  fermenting,  drying,  and  other 
processes  necessary  to  the  preparation  and  preservation  of  the  leaves.  One  sample 
contained  a  small  piece  of  iron,  probably  accidentally  present,  as  a  careful  search 
showed  it  to  be  the  only  fragment  of  the  kind.  Two  specimens  contained  numbers  of 
minute  pebbles,  about  the  size  of  a  pin-head,  and  as  these  occurred  among  leaves  of  a 
quality  on  the  preparation  of  which  great  care  is  usually  expended,  it  is  hardly  pos- 
sible to  suppose  their  presence  unknown  to  the  individuals  concerned  in  the  prepara- 
tion. In  these  cases  the  mineral  addition  was  so  small,  1  per  cent.,  that  but  for  the 
superior  quality  of  the  tea  they  might  have  been  passed  over  as  accidental. 

The  mixture  of  teas  of  different  qualities  or  values  is  undoubtedly  practiced  by 
dealers  in  this  country,  as  in  England.  Many  of  the  samples  showed  leaves  which 
were  unmistakably  of  different  parcels.  But  this  appears  to  be  a  point  with  which 
legislation  should  have  no  concern.  If  the  sample  consists  of  tea  leaves,  or  fragments 
oftea  leaves  which  have  not  been  debased  by  exhaustion  or  mineral  addition,  there 
is  no  imposition  on  the  purchaser,  no  matter  what  price  he  pays  for  the  article.  Many 
old  and  low-priced  teas  yield  as  much  theine,  as  much  soluble  salts,  and  as  much  ex- 
tractive as  younger  and  high-priced  samples.  The  difference  lies  in  the  aroma,  but 
this  is  a  matter  of  luxury,  not  of  food. 

The  teas  examined  numbered  117,  but  of  these  two  which  were  grown  in  Georgia 
and  six  sent  specially  from  Japan  may  be  excluded  from  present  consideration.  Of 
the  109  remaining,  90  were  obtained  from  sources  which  presumably  should  have  fur- 
nished a  pure  article,  while  19  were  purchased  at  such  stores  as  might  be  expected  to 
furnish  an  adulterated  article,  if  adulteration  was  at  all  prevalent.  In  no  case  was  a 
leaf  observed  which  was  not  a  true  tea  leaf.  Of  the  90  the  only  cases  of  debasement 
were  those  already  mentioned  as  having  probably  originated  before  importation,  while 
five  of  the  19  were  so  deteriorated  that  an  analyst  would  have  been  warranted  in  re- 
porting them  as  fraudulently  adulterated — one,  gunpowder  (Y  2),  from  an  excess  of 
lime  snlphate  facing ;  one,  imperial  ( W  2),  from  admixture  with  sand,  and  three,  im- 
perials (Y  1,  2,  and  3),  from  the  presence  of  exhausted  leaves.  Whether  these  debase- 
ments were  effected  in  China  or  in  this  country  is  an  open  qnestion ;  but  from  the 
character  of  the  English  importations  it  is  probable  that  exhausted  leaves  are  dried 
mud  recolored  in  this  country  for  sale  among  the  poorer  classes  of  the  community. 

The  following  represents  the  tea  samples  and  the  results  of  their  examination  ac- 
cording as  they  would  have  been  approved  or  condemned  by  a  public  analyst,  A  indi- 
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eating  their  derivation  from  a  source  where  the  presumption  was  in  favor  of  purity, 
and  Z  from  one  where  adulteration,  if  prevalent,  might  be  expected  to  be  found : 


Congous 

Pekoes 

Oolongs 

Gunpowders 
Imperials . . . 

Hysons 

Japans  

Total. 


A. 


6 
2 
31 
20 
12 
7 
11 


Ap- 
proved. 

"  6 
2 
31 
29 
12 
7 
11 

Con- 
demned. 

Z. 

Ap- 
proved 

2 

4 
2 
7 
3 
1 

4 

1 

3 

3 

1 

Con- 


1 

4 


98 


98 


19 


14 


COFFER. 

In  England  the  chief  adulterant  of  coffee  is  chicory.  Dr.  Hassali  testified  l>eforo 
the  food  commission,  in  1855,  that  of  34  samples  which  he  had  examined  31  contained 
chicory.  Normandy  found  as  much  as  75  per  cent,  of  chicory.  Besides  the  chicory, 
evidence  was  given  as  to  the  occasional  presence  in  coffee  of  roasted  wheat  and  beans, 
rye  and  potato  flours,  mangel-wurzel,  and  a  substance  resembling  acorns,  roasted  corn, 
and  ground  cocoa-nibs ;  while  as  adulterations  of  the  chicory  there  were  instanced 
deal  and  mahogany  sawdust,  carrots,  Venetian  red,  and  burnt  sugar.  The  annual 
consumption  of  chicory  in  England  when  compared  with  that  of  coffee  shows  that  the 
latter  must  contain  about  40  per  cent,  of  the  former.  But  as  the  English  palate  likos 
the  taste  of  chicory,  while  the  individual  objects  to  the  trouble  of  mixing,  provision 
is  made  by  law  for  the  sale  of  the  mixture  with  a  label  attached  bearing  a  statement 
of  its  character.  Nevertheless,  so  great  is  the  tendency  to  adulteration,  that  in  1879, 
out  of  1,244  samples  of  coffee  examined  by  the  analysts,  236,  or  18.9  per  cent.,  contained 
chicory. 

In  this  country  we  apparently  prefer  our  coffee  pure,  as  the  common  practice  is  to  pur- 
chase the  roasted  beans  and  grind  them  as  required ;  and  although  we  are  occasionally 
quoted  as  being  responsible  lor  wooden  nutmegs,  we  have  never  been  accused  of  man- 
ufacturing coffee  beans  from  compressed  chicory  as  has  been  done  in  England.  Most 
of  the  dealers  with  whom  I  have  conversed  have  been  strong  in  their  belief  that  adul- 
terated coffee  is  not  to  be  found  in  this  country,  as  the  beans  are  either  home-ground 
or  ground  by  the  supplying  grocer.  The  results  of  H.  B.  Hill's  examination  for  the 
State  board  of  health  of  Massachusetts  sustain  this  opinion,  as  ten  samples  of  ground 
coffee  obtained  in  bulk  were  found  to  be  pure,  while  seven  package  samples  consisted 
of  one  "w  ith  no  coffee,  two  with  very  little,  and  four  with  from  50  to  70  per  cent,  of 
coffee,  the  rest  being  roasted  wheat,  pease,  beans,  and  chicory.  But  the  supplying 
grocer  is  not  to  be  trusted  in  all  cases,  as  out  of  the  few  purchased  samples  of  loose, 
ground  coffee  which  have  been  examined  during  the  present  investigation  one  con- 
tained a  small  percentage  of  chicory  while  two  consisted  largely  of  chicory  and  roasted 
beans.  Only  one  sample  of  package  coffee  was  received,  and  it  sustained  the  accuracy 
of  Dr.  Hill's  results.  Chicory,  corn,  wheat,  and  rye  were  noted  on  the  microscopic 
field  as  adulterants ;  but  adulterants  of  what?  For  no  coffee  had  been  discovered,  and 
half  a  dozen  successive  slides  carefully  examined  failed  to  show  the  presence  of  the 
nominal  article. 

Three  extracts  or  essences  of  coffee  were  examined,  one  of  which  consisted  of  chicory 
and  the  two  others  of  roasted  starches.  Two  of  these  bore  on  the  label  an  offer  of  a 
reward  for  proof  that  any  other  extract  of  coffee  was  as  pure  as  they,  which  does 
not  say  much  in  a  general  way  for  the  purity  of  extract  of  coffee.  Two  samples  of 
chicory  were  examined,  both  of  which  were  found  pure. 

In  the  following  tabulation  of  the  results  the  letters  A  and  Z,  respectively,  represent, 
as  in  the  case  of  the  teas,  the  presumption  as  to  quality: 


• 

A. 

proved. 
5 

Con- 
demned. 

Z. 

proved. 

Con- 
demned. 

Loose  coffee 

5 

24 
1 
3 
2 

21 
2 

3 

Package  effee , . 

1 

Essence  of  coffee 

3 

Chicory 

i 

Total 

5 

5 

30 

23 

SUGARS  AND  SIRUPS. 


At  the  time  of  the  food-adulteration  agitation  in  England,  sand  in  sugar  was  a 
phrase  familiar  to  the  ears  of  the  people.  But  it  seems  probable  that  in  most  instances 
the  sand  was  the  result  of  imperfect  refining  and  careless  handling.  Most  of  the 
sugars  then  examined  were  dark  in  color,  mixed  with  much  vegetable  extractive  and 
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swarming  with  the  sugar-mite.  The  sugars  now  in  the  market  are  infinitely  cleaner, 
and  the  acarus  is  seldom  seen.  Nevertheless,  in  most  of  these,  the  microscope  can 
discover  dust  particles  which  would  give  the  sensationalist  a  verbal  license  for  an 
outcry  of  impurity.  But  the  dust  in  sugar  discoverable  by  the  microscope  is  like  the 
motes  in  the  air  which  require  the  sunbeam  to  make  them  visible. 

The  health  department  of  the  city  of  New  York  in  its  third  annual  report,  1873,  gives 
a  record  of  the  examination  of  109  powdered  sugars  which  agrees  with  the  results 
obtained  during  the  present  investigation:  45  were  pure  and  good:  51  contained  acci- 
dental dust ;  8  contained  considerable  dust  or  dirt ;  5  were  very  dirty,  but  in  no  case 
was  there  any  intentional  adulteration. 

Of  the  124  samples  of  all  kinds  of  sugars  which  are  recorded  hereafter,  57  were 
microscopically  clean,  64  contained  accidental  dust,  3  were  foul  and  swarmed  with  the 
sngar-mite. 

Of  late  years  a  saccharine  substance,  glucose,  less  sweet  than  cane  sugar,  but,  so  far 
as  known,  possessing  all  its  nutritive  qualities,  has  been  manufactured  From  starch  by 
boiling  with  sulphuric  acid  and  afterward  removing  the  acid  by  means  of  lime.  It 
has  been  asserted  that  this  substance  is  largly  used  tor  the  fraudulent  adulteration  of 
sugars. 

In  1879  the  public  analysts  of  England  examined  234  sugars,  and  found  but  one  of 
the  specimens  adulterated.  The  109  samples  of  powdered  sugar  reported  by  the  health 
authorities  of  the  city  of  New  York  in  1873  were  free  from  glucose,  and  the  purity  of 
the  sirups  and  brown  sugars  sold  in  that  city  was  also  established.  In  the  absence  of 
experimental  proof  concerning  the  condition  of  the  sugars  at  the  present  time,  these 
facts  might  be  quoted  as  indicating  the  probabilities.  As  it  is,  they  are  mentioned  to 
show  how  little  value  such  quotations  may  possess.  Adulteration  by  glucose  is  cer- 
tainly practiced,  and  its  extent  may  be  suggested  by  the  following  figures :  Among  47 
brown  sugars,  most  of  which  were  furnished  by  dealers  who  knew  that  their  samples 
would  be  examined,  there  were  found  3  which  contained  glucose,  while  among  38 
samples  purchased  tor  analysis,  no  less  than  nine  were  thus  adulterated.  The  glucose 
varied  from  a  email  admixture  to  30  per  cent.  A  remark  by  one  of  the  dealers  who 
furnished  a  30  per  cent,  sugar  is  worthy  of  mention  in  this  place :  "  Oh  I  they  all  have 
it,  but  they  don't  send  any  of  it  to  you*  Another  store-keeper  from  whom  a  degraded 
sugar  was  obtaiued,  remarked,  as  he  was  putting  up  the  samp]es,t  hat  I  was  welcome 
to  anything  he  had,  as  he  did  not  suppose  he  was  auy  worse  than  his  neighbors. 

The  white  sugars,  powdered,  granulated,  &c,  were  free  from  this  adulteration;  24 
of  them  were  furnished  by  dealers  and  15  were  purchased.  The  sirups  also,  of  which 
21  were  sent  in  for  examination  and  12  purchased,  were  also  pure.  Professor  Kedzie, 
in  the  Michigan  State  Board  of  Health  Report,  1874,  gives  a  record  of  the  examina- 
tion of  17  sirups,  only  2  of  which  were  pure ;  the  others  were  glucose,  and  contained 
en  Innate  of  iron  and  lime.  The  lowest  stated  quantity  of  the  iron  salt  is  25  grains  per 
gallon ;  of  the  lime  100  grains ;  and  the  highest  58  grains  of  the  former,  and  724.83  of 
the  latter  per  gallon.  At  that  time  the  glucose  must  have  been  put  on  the  market  as 
sirup,  while  it  now  appears  as  sugar.  But  the  glucose  sugars  are  of  superior  make  to 
Professor  Kedzie/s  sirups.  None  of  them  show  any  free  sulphuric  acidity  or  excess  of 
iron  or  lime.  They  are  indeed  a  wholesome  article  of  food.  Starch  is  changed  into 
glucose  during  digestion.  By  making  use  of  corn-meal  or  wheaten  flour  one  can  fur- 
nish his  system  with  all  the  food  elements  which  are  contained  in  cane  sugar  or  in  glu- 
cose. So  far  as  nutrition  is  concerned,  there  is  no  occasion  for  paying  a  price  to  the 
manufacturer  as  a  middleman.  But  sugar  and  glucose  have  an  economic  value  as 
sweeteners  which  starch  has  not ;  and  as  this  value  is  greater  in  the  sugar,  the  pres- 
ence of  glucose,  an  article  of  less  price  as  well  as  of  less  economic  value,  is  a  fraudu- 
lent, although  not  an  unwholesome,  adulteration  of  the  sugar.  Starch  sugar,  properly 
prepared  and  sold  as  glucose,  and  at  the  price  of  that  article,  would  be  a  boon  to  tho 
poor.    Many  of  them  use  it  now,  in  part,  but  pay  the  price  of  cane  sugar  for  it. 

No  tin  or  other  unwholesome  substances,  sometimes  stated  to  be  used  by  refiners, 
were  found  in  the  specimens. 

In  tabulating  the  results,  A  and  Z  represent  the  origin  and  probable  quality  of  the 
specimens  as  already  explained. 


1 

a      |    Ap-         Con- 
proved,  demned. 

1 

Z. 

proved. 

Con- 
demned. 

Loaf  

2 
1 
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Granulated 
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8 
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30 
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37 
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9 
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9 
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FLOUR. 

The  results  of  the  floor  analyses  are  highly  gratifying.  Of  58  specimens  which  wero 
examined,  only  one  contained  matter  foreign  to  the  wheat  kernel,  and  in  this  case  the 
adventitious  substance  was  corn-meal,  evidently  introduced  by  accident.  Five  sam- 
ples were  so  deficient  in  gluten  that  it  is  doubtful  if  good  bread  could  have  been  made 
from  them :  but  this  arose  not  from  willful  adulteration,  but  from  natural  causes.  Our 
merchants  nave  so  many  flours  rich  in  gluten  that  a  poor  flour  should  not  bo  found  in 
the  markets.  Mixing  or  blending  is  permissible  in  the  case  of  flour.  Ten  to  twelve 
per  cent,  of  gluten  is  required  to  make  good  bread.  Some  believe  that  better  bread 
can  be  made  from  a  10  per  cent,  sample  than  from  one  which  contains  a  larger  quan- 
tity of  gluten,  but  this  is  questionable.  Mr.  Brown,  a  flour  dealer  of  large  experience, 
testified  before  the  English  food  committee  that  he  endeavored  to  meet  the  wants  of 
the  bakers  by  mixing  bean  flour  with  his  wheat  in  order  to  increase  the  quantity  of 
nitrogenous  matter.  According  to  his  statement,  the  loaf  should  be  of  white  color  and 
of  a  good  height,  the  corners  free  from  a  doughy  skin,  the  crust  not  to  dye  of  a  brown 
color.  It  should  cut  with  smoothness,  with  a  plain  surface,  and  no  large  holes.  To* 
obtain  this  loaf  from  English  flour,  which  contains  only  10  per  cent,  of  gluten,  the  ad- 
dition of  a  small  percentage  of  bean  flour  was  necessary.  But  in  this  country,  with 
flour  which  contains  as  much  as  17.5  per  cent,  of  gluten,  there  is  no  occasion  for  the 
use  of  beans.  The  starch  and  other  nutritive  principles  of  a  weak  flour  can  be  utilized 
in  bread-making  by  mixture  with  flour  of  a  stronger  or  more  glutinous  quality.  A 
certain  percentage  should  be  prescribed  as  the  minimum  consistent  with  marketable 
quality.  Nine  per  cent,  has  been  chosen  as  the  minimum  in  making  out  this  report, 
which  returns  5  of  the  58  specimens  deficient,  but  perhaps  this  minimum  is  too  low ; 
it  is  certainly  not  too  high.  ' 

Twenty-five  years  ago,  in  England,  Normandy  testified  that  he  had  scarcely  found  a 
flour  which  did  not  contain  alum  to  some  extent.  Improvement  has  taken  piace  since 
then,  mainly  through  conviction  under  the  food-adulteration  act.  Yet  last  year  the 
English  analysts  found  in  601  samples  of  flour  15  specimens,  or  2.4  per  cei.t.,  adulterated 
with  alum. 

BREAD. 

But  although  our  millers  and  flour  dealers  do  not  make  use  of  alum,  there  is  no 
doubt  as  to  its  employment  by  the  bakers.  Of  18  samples  purchased  in  the  city  of 
Washington,  D.  C,  8  contained  it.  Long  ago  Hassall  reported  to  the  English  food 
committee  24  samples  in  which  alum  was  present  in  ail,  while  Normandy  expressed 
the  prevalence  of  the  practice  by  reporting  that  he  found  one  bread  in  which  alum 
was  not.  The  British  analysts,  in  1879,  examined  1,287  breads,  of  which  95  or  7.3  per 
cent,  were  reported  against  as  being  adulterated  with  alum,  and  since  the  use  of  this 
substance  is  prohibited  by  the  adulteration  act,  it  is  clear  from  the  continuance  of  the 
practice  that  the  bakers  must  find  it  to  their  advantage.  But,  on  general  principles, 
the  advantage  to  the  publio  of  what  is  profitable  or  advantageous  to  the  bakers  would 
seem  to  be  doubtful. 

The  unwholesomeness  of  alum  is  by  no  means  universally  accepted.  If  the  alum 
existed  in  bread  as  alum,  and  was  introduced  into  the  system  as  such,  it  would,  from 
its  powerful  astringent  properties,  interfere  materially  with  digestion,  and  be  properly 
viewed  as  a  deleterious  ingredient.  But  it  is  well  known  to  chemists  that  when  water 
is  added  to  alumed  flour  in  the  process  of  dough-making,  a  chemical  chance  takes 

Slace  whereby  the  alum  is  converted  into  an  insoluble  powder.  This  insoluble  pow- 
er, which  is  generally  believed  to  be  inert,  has  been  proved  by  Professor  Patrick,  of 
the  University  of  Kansas,  to  be  unaffected  by  the  juices  of  the  stomach.  Alum  would, 
therefore,  appear  to  be  harmless.  But  there  is  another  view  to  be  taken  of  the  sub- 
ject, looking  to  its  action  in  the  bread  itself.  One  of  the  objects  of  its  introduction  is 
to  check  the  process  of  fermentation  which  may  be  taking  place  in  poor  flour,  so  that 
the  bread. made  therefrom  is  whiter  and  contains  less  dextrin  and  starch  sugar  than  if 
no  alum  had  been  added.  So  far  its  action  is  preservative  and  of  value,  but  it  is  ac- 
complished at  the  expense  of  the  nutritive  principles  of  the  flour.  Phosphoric  acid, 
from  the  soluble  phosphates  of  the  grain,  is  precipitated  along  with  the  insoluble  alumina 
in  the  bread-making  process ;  ana,  what  is  of  more  consequence,  the  digestibility  of 
the  bread  is  impaired  by  the  presence  of  the  alumina  and  its  phosphate.  J.  West- 
Knights,  F.  C.  S.,  in  a  paper  read  before  the  Society  of  Public  Analysts  during  the 
present  year,  records  the  results  of  digestive  experiments  on  alumed  and  unalumed 
Dreads.  The  former  left  a  larger  residue  of  unsolved  matter  after  treatment  with  an 
artificial  gastric  juice.  Nevertheless  there  are  no  cases  on  record  where  disorder  of  the 
digestion  is  unmistakably  due  to  the  use  of  alum.  There  are  many  declamatory  and 
unsound  passages  in  books  concerning  the  unwholesomeness  of  alum  in  bread;  but  im- 
partially viewed,  the  evidence  appears  to  give  ground  for  regarding  it  as  an  adultera- 
tion which  should  be  suppressed.  As  alumed  baking-powders  are  in  such  general  use, 
this  subject  is  worthy  of  a  thorough  investigation. 
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Dr.  Elwyn  Waller,  in  the  Fourth  Annual  Report  of  the  Health  Department  of  the 
city  of  New  York,  reports  upon  the  bread  sold  in  that  city :  Of  51  samples  41  contained 
no  adulterant ;  2  contained  copper,  probably  added  as  sulphate ;  6  contained  an  excess 
of  alumina,  and  2  both  alum  and  copper. 

Alum,  however,  was  the  only  adulteration  found  during  the  present  investigation. 

\  CORN-MEAL. 

The  corn-meal  gave  such  satisfactory  results  that  it  was  deemed  unnecessary  to  con- 
tinue the  investigation  after  twenty  samples  had  been  examined.  These  were  found 
to  be  of  excellent  quality  and  free  from  any  extraneous  matters.  Sixteen  of  the  twenty 
were  obtained  by  purchase. 

LARD. 

In  England  lard  has  been  found  much  adulterated  with  potato-flour,  water,  salt, 
carbonate  of  soda,  and  caustic  lime ;  but  of  fourteen  samples  purchased  in  Washington 
City  all  were  found  to  be  of  excellent  quality.  The  results  being  so  uniform,  it  was 
considered  unnecessary  to  increase  the  number  of  samples. 

BICARBONATE  OF  SODA. 

Commercial  bicarbonate  usually  contains  a  small  percentage  of  sulphates  and  chlor- 
ides, and  a  specimen  is  rarely  found  which  does  not  present  traces  of  sulphur  salts. 
These  impurities  are  accidental,  and  can  only  be  regarded  as  an  adulteration  when  the 
percentage  is  unusually  high.  Of  the  12  samples  which  were  examined,  9  were  poor 
specimens  of  the  commercial  article,  2  contained  about  10  per  cent,  of  impurity ;  enough 
certainly  to  condemn  them  as  failing  in  purity ;  while  1,  from  exposure  or  imperfect 
preparation,  showed  a  deficiency  of  carbonic  acid  corresponding  to  the  presence  of  25 
per  cent,  of  the  neutral  carbonate.  No  markedly  fraudulent  adulterations,  as  with 
large  percentages  of  terra  alba  or  starch,  were  discovered ;  but  it  is  probable  that  if 
the  list  of  samples  had  been  increased  some  notably  bad  specimens  might  have  been 
obtained ;  for  in  28  samples  reported  in  the  Third  Annual  Report  of  the  Health  Depart- 
ment of  the  city  of  New  York,  while  26  were  of  the  ordinary  commercial  character,  1 
contained  flour,  and  1  nearly  25  per  cent,  of  terra  alba. 

CREAM  OF  TARTAR. 

Commercial  cream  of  tartar  contains  tartarate  of  lime,  which  must,  within  limits, 
be  accepted  as  natural  to  it.  Some  cases  have  been  tried  recently  in  England  in  which 
the  adulteration  charged  was  the  lime  tartrate  present  in  this  salt,  but  the  magis- 
trate properly  refused  to  convict.  Were  this  the  only  ground  of  complaint  against  the 
cream  of  tartar  of  the  grocery  stores,  it  would  pass  with  the  bicarbonate  as  being  gen- 
erally of  ordinary  purity ;  but  unfortunately  this  is  not  the  case.  It  is,  on  the  contrary, 
one  of  the  articles  which  are  subject  to  gross  adulteration.  Only  Id  samples  were  ex- 
amined, but  these  were  considered  to  be  enough,  in  view  of  the  character  of  the  results. 
Six  were  of  satisfactory  purity.  Eleven  contained  sulphate  of  lime,  varying  from  17 
to  90  per  cent. ;  three  having  nearly  the  latter  figure.  Two  contained  no  cream  of 
tartar,  but  consisted,  instead,  the  one  of  sulphate  of  lime,  alum,  and  acid  phosphate  of 
lime,  and  the  other  of  alum,  acid  phosphate,  and  potato-starch.  Corn-starch  was 
also  found  in  large  proportion  in  one  of  the  lime  sulphate  powders.  Considering  the 
use  of  cream  of  tartar  in  baking,  its  impure  condition  is  a  serious  evil. 

The  samples  examined  cannot  be  considered  as  exceptionally  impure,  for  similar 
results  have  been  recently  reported  by  the  Massachusetts  Board  and  the  New  York 
City  Health  Department.  Of  nine  New  York  samples,  one  had  86  per  cent,  of  terra 
alba,  one  61  per  cent.,  and  the  others  contained  this  lime-salt,  but  the  quantity  was 
not  determined. 

BAKING-POWDERS. 

Eighteen  specimens  were  obtained,  6  of  which  were  purchased,  while  12  were  fur- 
nished by  the  Commissary-General  of  Subsistence  of  the  Army  in  unopened  sample- 
cans.  Tne  acid  salt  of  the  latter  consisted  in  every  instance  of  cream  of  tartar.  Of 
the  purchased  specimens  one  contained  alum,  another  acid  phosphate  of  lime,  while 
the  remaining  four  consisted  of  a  mixture  of  these  two  salts.  The  alkaline  salt  was  in 
all  bicarbonate  of  soda.  The  starch  used  i  n  the  manufacture  was  generally  corn-starch, 
bat  wheat-starch  and  wheat-flour  were  found,  and  mixtures  of  these  with  corn-starch. 
In  one  ease  powdered  gum  took  the  place  of  the  starches.  Small  fragments  of  woody 
tissue  existing  as  impurities  in  the  gum  were  probably  intended  to  suggest  to  the  pub- 
lie  the  presence  of  ground  malt.  One  of  the  starch  powders  was  flecked  with  minute 
woody  particles,  probably  with  a  similar  intention.    The  quantity  of  starch  varied  from 
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6  to  55  per  cent. ,  but  the  value  of  a  baking-powder  depends,  other  things  being  equal,  on 
the  amount  of  carbonic  acid  which  it  furnishes  during  its  decomposition.  The  gas  in 
these  samples  ranged  from  4.1  to  16  per  cent,  of  the  weight  of  the  powder.  The  price, 
however,  was  not  the  same  in  all  cases,  so  that  the  powder  which  yielded  the  largest 
percentage  did  not  necessarily  supply  the  gas  at  the  lowest  price.  Again,  some  oAhe 
cans  contained  in  excess  of  their  nominal  weight,  while  others  were  deficient.  The 
materials  in  every  instance  appeared  to  be  of  good  commercial  quality,  to  be  thoroughly 
mixed,  and  to  be  pretty  well  proportioned,  the  excess,  except  in  one  case,  being  on 
the  side  of  the  bicarbonate,  to  prevent  undue  acidity  in  the  articles  of  diet  prepared 
by  their  aid. 

Nothing  can  be  said  against  the  cream  of  tartar  powders,  except  that  some  of  them 
were  deficient  in  active  properties  (4.1  per  cent.)  which  would  correspond  with  a  dila- 
tion or  adulteration  by  starch.     A  minimum  limit  is  needful  in  these  cases. 

The  acid  phosphate  powders  contain  a  percentage  of  sulphate  of  lime,  which  is  due 
to  the  method  of  manufacture.  It  is  unlikely  that  the  quantity  present  in  a  carefully 
prepared  powder  would  be  unwholesome.  When  sold  as  phosphate  powders  and  at  the 
cheaper  price  of  phosphate  powders,  there  is,  from  the  point  of  view  of  this  report,  no 
objection  to  their  use,  provided  a  limit  is  placed  upon  the  accidental  lime  sulphate  so 
that  it  may  not  form  the  nucleus  for  willful  additions. 

The  alum  samples  must  be  considered  as  adulterated  baking-powders,  since  none  of 
them  cave  information  by  the  label  concerning  their  character.  They  are  imposed 
upon  the  public  by  manufacturers  and  dealers  in  the  effort  to  undersell  each  other,  and 
are  sold  on  the  merits,  if  not  by  the  name,  of  cream  of  tartar  powders.  But  if  these 
powders  were  sold  as  alum  powders,  and  at  the  price  of  alum  powders,  there  would  be 
no  adulteration.  Thus  while  alum  in  bread  would  be  considered  and  treated  as  an 
adulteration,  alum  in  baking-powder  might  have  to  be  reported  as  pure.  A  label  in 
snch  a  case  would  diminish  the  sale,  but  would  not  prevent  the  use  of  these  powders 
among  those  who  most  require  supervision  in  sanitary  matters — the  poor  and  ignorant. 
A  proscription  of  alum  from  bread  and  baking  materials  would  be  required  to  afford 
them  effectual  protection. 

BLACK  PEPPER,   GROUND. 

The  examination  of  the  ground  black  peppers  and  spices  shows  to  what  extent 
adulteration  may  be  practiced  when  its  detection  by  the  public  is  a  matter  of  difficulty. 
The  dealer  himself  appears  to  have  lost  the  knowledge  of  the  characters  of  the  pure 
article,  as  out  of  four  samples  sent  in  by  respectable  houses  in  this  city  for  the  purpose 
of  being  examined,  only  one  was  pure.  The  others  contained  baked  flour  and  rice 
with  sand  enough  to  prove  the  unclean  condition  of  the  peppers  when  milled. 

In  1855  Dr.  Hassall  reported  43  specimens  from  the  English  stores,  16  of  which  were 
adulterated,  4  with  wheat-flour,  1  with  pea-flour,  2  with  rice,  4  with  mustard,  3  with 
linseed-meal,  and  2  with  P.  D.,  which  last  was  understood  to  be  a  trade  name  for  a 
mixture  of  linseed  cake,  mustard  dross,  and  cayenne  pepper,  used  by  black-pepper 
manufacturers.  The  chemist  of  the  board  of  internal  revenue  gave  the  results  of  a 
larger  experience.  Of  1,116  peppers,  5?6  were  adulterated  with  rice,  sago,  potato- 
starch,  burned  chillies,  brown  and  white  mustard,  wood,  wheat  bran  and  flour,  oat- 
flour,  and  ground  gypsum.  This  unsavory  record  is  not  improved  by  the  results  of 
the  present  examination.  Four  of  the  specimens  have  been  already  mentioned.  The 
Commissary-General  supplied  16  unopened  sample-cans  for  investigation.  Of  these,  2 
were  adulterated  with  fresh  and  baked  wheat-flour,  while  6  showed,  from  the  quantity 
of  sand  present,  the  unclean  and  probably  inferior  quality  of  the  peppers.  Of  32  samples 
which  wore  purchased  4  were  pure,  but  the  sand  showed  their  inferior  character,  3 
per  cent,  in  one  case  being  perhaps  more  than  ought  to  be  allowed  as  consistent  with 
purity.  The  remaining  28  samples  were  mixed  with  large  percentages  of  baked  flour, 
rice,  corn,  beans,  mustard,  and  linseed  husks,  cayenne,  and  turmeric ;  3,  4,  and  5  per 
cent,  of  saud  were  also  found  in  some  of  them.  In  the  case  of  sugar,  the  microscopic 
dust  was  specified  as  being  of  no  practical  account.  Here,  on  the  contrary,  the  sub- 
stances mentioned,  which  were  discovered  bv  microscopic  examination,  constituted  the 
body  of  the  sample,  pepper  having  been  added  simply  as  a  flavoring  agent. 

ALLSPICE,   GROUND. 

• 

This  substance,  which  was  found  by  the  English  committee  to  be  seldom  adulterated, 
is  with  us  largely  mixed  with  such  articles  as  bread-crusts,  beans,  corn-starch,  woody 
tissues,  and  turmeric.  Five  samples  from  sources  which  presupposed  purity  were  found 
to  be  pure ;  but  of  23  which  were  purchased  11  were  allspice  only  in  name. 

GINGER,   GROUND. 

Dr.  Hassall  reported  1"  specimens  out  of  21  as  adulterated  with  sago,  potato,  wheat, 
and  rice  starches,  cayenne,  mustard,  and  turmeric.    The  present  examination  revealed 
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the  presence  of  similar  adulterants.  Five  specimens,  which  came  from  good  sources, 
were  pure;  but  one  of  them  contained  3  per  cent,  of  sand,  which  is  too  high  to  be 
accidentally  present  in  a  good  article.  Of  11  purchased  samples  6  contained  wheat- 
flour,  corn-starch,  rice,  bran  of  wheat,  husks  of  black  pepper,  and  turmeric.  Borne  of 
these  contained  over  5  per  cent,  of  sand. 

MACE,  GROUND. 

Only  8  samples  of  mace  were  purchased,  as  the  uniformity  of  the  results  indicated 
the  prevalence  of  adulteration.  Most  of  these  contained  very  little  mace,  but  were 
mainly  composed  of  corn  and  wheat  flours  and  starches,  wheat-bran,  rice,  beans,  and 
turmeric.  Even  the  three  samples  which  were  voluntarily  presented  by  first-class 
houses  in  this  city  were  not  all  pure.     One  was  mixed  with  wheat-starch. 

CLOVES,   GROUND. 

Four  samples  from  unexceptionable  sources  were  found  to  be  pure  ;  but  only  3  of  the 
20  purchased  specimens  were  free  from  other  and  cheaper  vegetable  substances.  All- 
spice constituted  in  several  instances  the  bulk  of  the  so-called  cloves,  alone,  or  usually 
mixed  with  large  percentages  of  corn,  wheat,  and  beans. 

CINNAMON,    GROUND. 

Out  of  26  samples  of  ground  cinnamon,  one  was  found  to  be  unadulterated.  This 
exceptional  specimen  came  from  the  ofhee  of  the  Commissary -General  of  Subsistence, 
United  States  Army.  Two  others  which  were  furnished  from  that  office  were  adulterated 
with  almond -shells,  roasted  beans,  and  various  starches.  The  single  sample  which 
was  sent  by  a  first-class  Washington  dealer  contained  baked  wheat-flour.  Of  the  22 
purchased  specimens.  3  would  have  been  reported  pure  if  they  had  been  sold  as  cassia, 
bat  the  others  contained,  in  addition  to  cassia,  corn,  wheat,  beans,  allspice,  almond- 
shells,  and  turmeric.  Three  contained  also  an  unwarrantable  quantity  of  sand  and 
red  clay. 

CAYENNE  PEPPER,   GROUND. 

Two  samples  of  pure  cayenne  were  found ;  one  was  furnished  by  a  dealer  in  Wash- 
ington, the  other  was  a  purchase  in  that  city.  On  the  other  hand,  three  sample-cans 
from  the  office  of  the  Commissary-General  and  13  purchased  samples  were  adulterated. 
The  adulterants  were  generally  corn-flour,  or  starch  and  turmeric,  but  fresh  and 
roasted  wheat,  rice,  linseed,  logwood,  deal  sawdust,  and  red  clay  were  also  found. 
The  only  gratifying  point  in  connection  with  these  samples  is  the  absence  of  red  lead, 
a  deleterious  addition,  which  Hassail  found  in  13  of  28  English  specimens. 

MUSTARD. 

Of  27  samples  examined  6  were  found  to  be  pure,  but  4  of  these  were  obtained  from 
the  medical  purveyor,  and  were  intended  for  medicinal  purposes,  while  2  were  pur- 
chased in  Washington  City.  Of  the  21  adulterated  specimens,  2  were  furnished  by 
dealers  and  19  purchased.  The  adulterants  were  principally  wheat-starch,  or  flour 
and  turmeric,  but  corn-starch,  rice,  cayenne,  and  sulphate  of  lime  were  also  fonnd. . 

• 

VINEGAR. 

The  only  adulteration  discovered  in  the  15  samples  of  vinegar  which  were  examined 
was  dilation  by  water.  The  strength  varied  from  2.56  per  cent,  of  mono  hydra  ted 
acetic  acid  to  7.12  per  cent.  A  minimum  limit  must  be  established.  Allowing  3  per 
cent,  to  constitute  this  limit,  3  of  the  15  would  have  to  be  condemned.  Iron  was 
present  in  some  of  the  samples,  but  only  in  traces.  No  copper,  lead,  or  other  danger- 
ous metals  were  found,  nor  any  free  mineral  acids.  The  third  annual  report  of  the 
State  board  of  health  of  Massachusetts,  1872,  gives  the  result  of  the  examination  of 
12  cider  and  10  wine  vinegars.  Of  the  former,  1  contained  free  sulphuric  acid,  while 
8  of  the  latter  showed  traces  of  free  acid,  and  2  contained  lead. 

PICKLES. 

Only  one  sample  was  furnished  for  examination — the  pickles  of  the  Navy  ration. 
They  were  of  good  quality  and  free  from  copper  coloring  and  mineral  acids. 

Recently  B.  TL  8.  Bailey,  of  the  Lehigh  University,  examined  a  bright  green  pickled 
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encumber  weighing  9  ounces,  and  found  it  to  contain  copper  equivalent  to  one-seventh 
of  a  grain  of  the  sulphate,  H.  B.  Hill,  assistant  in  chemistry  at  Harvard  College, 
examined  12  pickles  (probably  selected  on  account  of  their  suspicious  color).  Ten  of 
the  specimens  contained  copper  in  quantities  varying  from  .0009  to  .0077  per  cent. 

COLORED   C0NFKCT1ONF.RT. 

No  quantitative  examinations  were  made,  as  the  time  at  command  did  not  permit, 
bat  as  poisonous  agents  are  reported  to  have  been  used  for  coloring  confectionery  it 
was  deemed  important  for  the  purposes  of  this  report  to  make  at  least  some  qualita- 
tive investigations.  Most  of  the  candies  which  were  purchased  were  red — 13  samples 
— and  owed  their  color  to  cochineal;  bnt  a  sufficiency  of  yellow  colored  specimens 
were  obtained  to  show  that  lead  continues  to  be  the  basis  of  such  colors.  Of  5  yellows, 
3  contained  lead,  1  antimony,  and  1  turmeric. 

These  candles,  excluding  from  consideration  the  poisonous  coloring  matter,  were  of 
great  purity.  All  were  made  from  cane  sugar,  and  were  free  from  sulphate  of  lime 
and  practically  free  from  starch. '  The  largest  quantity  of  starch  was  found  in  some 
solid  looking  lozenges  which  contained  a  small  proportion  of  baking-powder,  by  means 
of  which  the  starch  was  apparently  introduced. 

In  the  third  annual  report  of  the  New  York  City  health  department  a  record  is 

S'  ren  of  10  yellow-colored  caudies,  5  of  which  contained  lead  and  1  gamboge.  But  H.  B. 
11,  of  Harvard  College,  has  made  the  most  complete  investigation  into  this  subject. 
He  examined  77  samples.  Of  these  24  contained  a  small  and  14  a  large  percentage  of 
starch,  while  5  contained  a  small  and  2  a  large  percentage  of  sulphate  of  lime—one 
of  the  latter  having  nearly  60  per  cent.  Lead  was  reported  present  in  19  of  21  yellows 
and  11  of  12  orange  colors.  In  29  reds,  3  contained  iron,  1  mercury,  the  rest  having 
vegetable  coloring  matter.  In  5  browns,  4  contained  iron.  In  4  blues,  2  contained 
ultramarine ;  and  in  7  greens,  6  contained  Prussian  bine,  with  lead,  and  in  one  case 

B.  H.  8.  Bailey,  of  Lehigh  University,  kindly  furnished  the  writer  with  notes  of  an 
examination  of  a  yellow-colored  candy  sold  as  lemon  halls.  The  color  was  due  to 
ehromate  of  lead,  which  was  present  in  snch  quantity  as  would  give  7  grains  of 
metallic  lead  in  every  pound  of  the  candy. 

Summary  of  Me  article)  examined,  with  retulln. 
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Summary  of  On  artiottt  examined,  Kith  renlU.— Continued. 
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In  the  tabulation  of  the  examined  articles  the  capital  letters  prefixed  to  their  num- 
ber indicate  the  source  from  whioh  each  specimen  was  obtained.     Where  the  presump- 


tion  of  purity  attaches  t 


mples  furnished  by  dealer 


._  _J  favor  of  adulteration,   . 
articles  purchased  in  the  poorer  distncts  of  this  and  other  cities,  with  no  knowledge 
on  the  part  of  the  dealer  of  the  object  of  the  purchase,  one  or  other  of  the  terminal 


e  furnished  by  the  better  class  of  dealers 


letters  Is  used. 

Thus  A  indicates  that  the  specimens  w 
in  Washington  City; 

B,  that  they  were  obtained  by  the  Commissary-General  of  Subsistence,  United  States. 
Army,  from  mills,  factories,  or  wholesale  firms ; 

C,  that  the  samples  came  from  the  Paymaster-General  of  the  Navy; 

D,  from  the  Chief  Medical  Purveyor,  United  States  Army;  and 

E,  from  the  Commissioner  of  Agriculture ;  while 
W,  were  purchased  in  Washington  City; 

X,  in  Tennessee; 

T,  in  New  York  City ;  and 

Z,  in  Baltimore,  Md. 


A  little  nnosrtaiuty  was  felt  as  to  the  best  method  of  dealing  with  the  teas,  not  so 
much  for  the  detection  of  adulteration  as  for  the  grading  of  quality.  In  esses  where 
the  medicinal  properties  of  a  vegetable  substance  are  dependent  on  the  existence  of  an 
alkaloid  the  estimation  of  the  active  principle  suffices  to  indicate  the  character  and 
market  value  of  the  sample.  But  the  alkaloid  of  tea  does  not  constitute  its  only  active 
principal.  The  volatile  oil  on  which  the  aroma  of  the  infusion  depends  is  an  impot' 
tant  constituent.  Moreover,  the  methods  for  the  extraction  of  the  alkaloid  an  uncer- 
tain, or  some  analysis  must  have  met  with  vory  anomalous  specimens,  as  tie  theine 
has  been  found  to  range  from  .43  per  cent,  in  Mulder's  analysts  to  6.81  in  Peligot'i 
(quoted  by  Hassall). 

Tannin  la  generally  regarded  as  of  importance,  and  moat  published  analyses  contain 
»  statement  of  its  amount.    Before  commencing  operations  on  the  following  teas  several 
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processes  were  tried  for  the  estimation  of  the  tannin,  bnt  by  none  of  them  could  satis- 
factory results  be  obtained. 

With  the  view  of  determining  what  processes  were  really  of  value  in  an  investiga- 
tion which  was  intended  not  only  to  detect  the  presence  of  foreign  substances,  bnt  also 
the  mixture  of  inferior  with  better  grades  of  the  genuine  article,  a  series  of  experiments 
was  instituted  on  each  sample.  The  moisture  was  obtained  by  drying  in  an  air-bath 
for  twelve  or  fifteen  hours  at  a  temperature  of  200-212°  Fah.  This  loss  of  weight  was 
required  partly  as  showing  a  well  or  poorly  preserved  or  prepared  article,  but  chiefly 
that  the  other  results,  when  obtained,  might  be  made  susceptible  of  comparison  by 
reducing  them  to  percentages  of  the  dried  tea.  The  ash,  weight,  and  alkalinity  of 
that  part  of  it  which  was  soluble  in  water  and  the  weight  of  its  siliceous  residue  were 
determined.  The  gum  was  precipitated  from  an  extract  by  alcohol,  dried,  weighed  in 
a  weighed  filter,  the  weight  of  its  ash  being  deducted  from  the  result.  The  extrac- 
tive was  obtained  by  a  thorough  exhaustion  in  the  water-bath  with  successive  waters. 
A  similar  infusion  evaporated  with  magnesia  and  treated  with  ether  for  forty-eight 
hours  was  relied  upon  tor  the  extraction  of  the  alkaloid.  The  whole  of  the  theine  may 
not  have  been  dissolved  by  this  means,  but  as  all  the  teas  were  treated  by  the  same 
process  the  results  necessarily  have  a  comparative  if  not  an  absolute  value. 

In  looking  over  the  figures  in  the  following  tabular  statements,  it  is  found  that 
the  moisture  varies  from  2.70  in  the  Japans  to  9.12  in  the  congous,  the  average  being 
for  the  congous  8.09,  the  pekoes  6.41,  the  oolongs  6.82,  the  imperials  6.50,  the  gun- 
powders 5.98,  the  hysons  6.61,  and  the  Japans  4.69  per  cent. 

From  the  manner  in  which  the  leaves  are  collected  and  prepared,  it  is  manifest  that 
a  certain  amount  of  sand  and  clay  must  be  incorporated  with  the  commercial  article, 
which  will  increase  the  amount  of  ash  and  show  itself  again  in  the  insoluble  siliceous 
residue.  But  as  oolong  A 18  and  Japan  A  3  show  on  .13  and  .16  per  cent,  of  silica,  it  is 
evident  that  the  quantity  of  this  substance  naturally  present  in  the  leaf  must  be  very 
minute,  and  that  any  slight  increase  must  be  considered  an  accidental  impurity,  owing 
to  carelessness  in  preparation,  and  probably  corresponding  with  an  inferiority  in  the 
market  value  of  the  leaves  containing  it.  Some  exceptions  must  be  made  to  this  infer- 
ence, as  sand  and  minute  pebbles  may  be  added  to  an  otherwise  superior  article  for 
the  sake  of  the  gain  in  weight,  as  appears  to  have  been  the  case  in  gunpowder  A  26 
and  57.  Where  the  silica  is  high,  as  in  imperial  W  2,  there  is  no  doubt  as  to  the  fraud- 
ulent character  of  its  presence. 

In  general  terms,  where  the  silica  is  low,  say  under  .50  per  cent.,  we  are  dealing 
with  a  clean  and  probably  superior  article.  Where  it  exceeds  this  amout,  but  is  under 
1  per  cent.,  the  specimen  is  an  inferior  tea  carelessly  prepared,  or  a  good  article  will- 
fully adulterated  before  shipment,  as  it  can  hardly  be  supposed  that  our  borne  deal- 
ers would  tamper  with  a  fine  article  in  this  petty  manner ;  and  where  it  is  present  in 
large  excess  there  is  no  doubt  as  to  the  fraudulent  intention. 

Corresponding  with  this  excess  in  the  silica  is  the  excess  of  weight  in  the  ash.  O, 
the  teas  given  below,  those  samples  which  have  less  than  .50  per  cent,  of  silica  have 
an  ash  weighing  on  the  average  among  the  oolongs  6.29  and  among  the  greens  6.20 
per  cent.  The  silica  is  so  high  among  the  congous,  no  doubt  owing  to  exposure  dur- 
ing fermentation,  that  none  of  them  enter  into  this  calculation.  These  figures  may 
be  viewed  as  representing  the  ash  of  £ood  commercial  articles.  A  slight  increase 
over  them  corresponds  with  inferiority  in  quality,  and  a  large  increase,  as  in  imperial 
W2,  with  fraudulent  admixture.  On  the  other  hand,  exhausted  leaves  may  corre- 
spond with  a  good  showing  in  the  ash  and  its  residue,  as  seen  in  imperial  Y  1. 

The  soluble  ash,  its  alkalinity,  and  the  quantity  of  theine  are  proportioned,  gener- 
ally speaking,  to  the  quality  of  the  sample,  but  there  are  so  many  exceptions,  old  leaves 
often  showing^  higher  figures  than  younger,  higher  priced,  and  evidently  more  carefully 
prepared  specimens,  that  these  determinations  are  deprived  of  much  of  their  value. 

The  gum  is  so  variable  that  nothing  can  be  learned  concerning  the  quality  of  the 
tea  from  its  estimation.    It  is  noticeable  that  this  ingredient  is  high  in  the  Japan  teas. 

The  extractive  varies  from  25.8  among  the  congous  to  4G.6  per  cent,  among  the  gun- 
powders, the  average  being  for  congous  28.88,  pekoes  37.75,  oolongs  37.25,  imperials 
35.14,  gunpowders  38.78,  hysons  36.76,  and  Japans  39.41  per  cent.  Where  the  extract- 
ive falls  below  20  per  cent,  in  a  congou,  or  30  per  cent,  in  any  of  the  others,  the  proba- 
bility of  an  admixture  of  exhausted  leaves  or  other  deteriorating  substances  is  very 
great. 

A.  W.  Blythe,  in  his  Manual  of  Practical  Chemistry,  says  that  "  the  time  is  probably 
not  far  distant  when  the  tea  trade  will  buy  entirely  by  analysis,  supplemented  in  a 
few  cases  by  a  taster's  report.  An  experienced  palate  will  detect  particular  flavors 
which  analysis  may  fail  to  show,  but  a  fairly  complete  chemical  examination  of  tea  is 
of  the  highest  value,  whether  as  a  guide  to  the  purchase  or  merely  to  show  its  free- 
dom from  adulteration."  The  analyses  given  below  fail  to  support  this  prediction. 
On  the  contrary  it  would  appear  that  a  careful  examination  of  the  general  characters 
of  the  sample  by  one  who  has  some  experience  to  guide  him  will  give  better  indications 
of  quality  and  do  as  much  for  the  detection  or  adulteration  as  the  fairly  complete 
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clietnioal  analysis.  The  leaves  of  the  different  brands  have  distinct  characteristics. 
Congous  and  oolongs  are  small  and  whole  or  larger  and  divided  transversely,  each 
piece  being  more  or  less  carefully  rolled  or  twisted.  Gunpowders  are  small,  young 
leaves,  roiled  into  pellets ;  imperials,  larger  and  older  leaves,  similarly  rolled  ;  hysons, 
elongated  leaves,  rolled  into  cylinders  which  are  bent  on  themselves  or  rolled  into 
loose  pellets ;  Japans,  rolled  and  twisted  or  compressed.  The  quality  of  the  leaves  is 
□anally  proportioned  to  the  perfection  of  the  rolling  and  the  freedom  oftho  sample  from 
dost  or  Molten  fragments.  Exhausted  and  redned  leaves  can  be  picked  out  by  an 
export  and  an  extract  made  and  weighed  to  corroborate  the  suspicion.  It  is  probable 
that  an  estimation  of  the  gum  might  be  of  value  in  this  connection.  When  the  leaves 
an  unrolled  by  the  action  of  boiling  water  foreign  leaves  can  be  detected  and  the  value 
of  the  sample,  if  genuine,  can  be  approximated  according  as  it  consists  of  young  and 
perfect  leaves,  of  fragments  of  older  ones,  of  buds,  of  dust,  or  of  woody  petioles  and 
midribs.  Pacing  can  be  seen  in  the  cloudiness  of  the  infusion  and  in  the  pulverulent 
sediment,  where  aaud  and  pebbles  can  also  be  detected  if  existing  in  quantities  suffi- 
cient to  indicate  their  fraudulent  presence.  The  weight  of  the  ash  and  of  its  silica  will 
give  expression  to  this  adulteration. 

The  Japan  teas  (a)  were  sent  from  Yokohama  by  Dr.  Thomas  H.  Street,  IT.  8.  ».,  to 
enable  a  comparison  to  be  made  with  those  in  tbe  markets  of  this  country.  A  large 
consignment  of  specimens  (178)  has  been  received  through  the  State  Department  from 
tits  consul-general  at  Shanghai.  The  principal  varieties  of  Chinese  growth  are  repre- 
sented in  this  series,  bnt  they  unfortunately  did  not  arrive  in  time  to  permit  of  their 
examination  in  connection  with  this  report. 

The  specimens  sent  by  Commissioner  Le  Due  of  the  Agricultural  Department  were 
grown  m  Georgia.    Their  deficiency  in  gum  is  remarkable. 

All  the  experiments  were  made  on  the  moist  article,  but  the  figures  recorded  repre- 
sent percentages  of  the  dry  tea.     The  alkalinity  is  expressed  as  anhydrous  potass*. 
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of  mineral  additions.  The  silica  present  in  clean  coffee  is  almost  nil.  The  admixture 
of  chicory  increases  the  amount  of  this  residue  on  account  of  the  higher  percentage 
which  it  contains ;  but  the  silica  may  be  increased  in  the  absence  of  vegetable  adul- 
terants by  mineral  matter  accidentally  present  among  the  coffee-beans.  Its  presence 
naturally  indicates  that  the  coffee  has  been;  ground  from  a  low-grade,  carelessly-picked 
stock,  as  seems  to  have  been  the  case  in  several  of  the  samples  in  series  W.  Excluding 
such  specimens,  the  average  ash  of  the  pure  coffees  tabulated  below  is  4.15  per  cent., 
the  extremes  varying  but  little  from  this  mean. 

The  specific  gravity  of  a  10  per  cent,  infusion,  as  suggested  by  Graham  and  others, 
was  taken  with  the  view  of  determining  its  reliability,  as  the  experiment  can  be  made 
more  rapidly  than  a  determination  of  the  total  extractive.  The  flask  or  covered 
beaker  containing  the  coffee  and  water  was  immersed  for  an  hour  in  the  water* bath, 
which  was  kept  boiling  vigorously.  The  infusion  was  filtered,  cooled  to  the  proper 
temperature,  and  loss  from  evaporation  made  up  by  distilled  water.  The  specific 
gravities  obtained  are  rather  lower  than  those  recorded  by  Allen,  due  no  doubt  to  a 
less  perfect  exhaustion  than  he  effected.  The  amount  of  extractive  corresponding  to 
these  specific  gravities  was  ascertained  and  recorded.  But  it  is  believed  that  the 
thorough  exhaustion  of  the  coffee  by  means  of  successive  waters  and  the  estimation 
of  the  total  extractive  is  a  more  satisfactory  procedure  than  the  method  by  density. 

The  soluble  matters  yielded  by  the  unadulterated  coffees  averaged  21.2  per  cent. 
Professor  Parkes  placed  the  yield  at  30-35  per  cent.,  and  other  writers  make  it  equally 
high.  The  amount  is  said  to  depend  on  the  degree  of  roasting.  According  to  Hassalf, 
Cadet  states  that  coffee  roasted  to  a  red-brown  color  yields  12.3  per  cent,  chestnut- 
brown  coffee  18.5  per  cent.,  and  dark  brown  23.7  per  cent,  of  extractive.  This  agrees 
with  the  results  which  are  given  below. 

To  establish  the  fact  of  adulteration  in  coffee,  however,  a  simple  inspection  of  the 
coffee-grounds  after  infusion  is  all  that  is  needful.  The  coffee  fragments  retain  a 
certain  firmuess  of  texture  and  darkness  of  color,  while  chicory,  beans,  and  other 
vegetable  matters  become  soft  and  whitish.  These  substances,  as  is  well  known,  can 
also  be  separated  by  the  rapidity  of  their  fall  when  the  coffee  is  thrown  on  the  surface 
of  a  glass  of  cold  water. 

All  the  samples  examined  were  loose  coffees,  with  the  exception  of  Z  1,  which  was 
in  a  one-pound  packet. 
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The  last  sample  was  also  examined  in  the  green  or  unroasted  condition.     The  per- 
wereof  moisture  8.80,  ash  3.48r  silica  .00,  and  extractive  23.7.    The  coffee 
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extract*  and  two  chicories  were  purchased  in  Baltimore.     Their  examination  resulted 
as  follows : 
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SUGARS. 


In  investigating  the  sugars  a  solution  was  made  in  order  to  note  insoluble  impuri- 
ties. After  standing  for  some  time  the  sediment,  if  any,  was  transferred  to  the  stage 
of  the  microscope  for  examination.  Most  of  the  specimens  showed  the  presence  of 
accidental  dust,  such  as  may  be  found  in  the  air  of  the  grocery  stores — starches  of 
various  kinds,  tea  and  coffee  particles,  Ac.  But  unless  existing  in  quantity  sufficient 
to  impair  the  transparency  of  the  solution,  these  conld  not  he  considered  as  detracting 
from  the  value  of  the  sugar.  The  moisture  in  the  sample  was  taken  by  diving  5  grams 
in  an  air-chamber  for  1?  or  15  hours  at  a  temperature  from  200°  to  2129  Fahr.  The 
ash  was  obtained  by  igniting  15  grams  over  a  composite  Bnnsen  flame.  The  last  of 
the  carbon  is  dissipated  with  difficulty,  especially  in  dark-colored  sugars,  and  the  re- 
sults are  therefore  only  approximative ;  but  the  main  object  in  reducing  to  an  ash  was 
the  detection  of  tin  or  copper,  or  of  excessive  quantities  of  iron  or  lime. 

The  detection  of  glucose  or  starch  sugar  is  easily  effected  in  the  white  sugars — the 
loaf,  crushed,  powdered,  and  granulated—as  these  contain  so  small  a  quantity  of  trans- 
formed cane  sugar.  The  process  adopted  for  the  estimation  of  the  glucose  consisted 
of  adding  a  weighed  quantity  of  the  sugar  in  solution  to  an  excess  of  Fehling's  solu- 
tion heated  to  boiling  on  the  water-bath.  In  a  short  time,  when  the  reduction  was 
accomplished,  the  blue  liquid  was  poured  off  and  the  precipitate  washed  with  boiling 
water  by  decantation.  Filtration  was  seldom  needful.  The  precipitate  was  then 
solved  in  ferric  chloride  with  a  little  diluted  sulphuric  acid,  cold  water  added  in  large 
quantity,  and  the  estimation  made  by  permanganate  of  potash.  But  the  brown  sugars 
contain  naturally  a  certain  percentage  of  sugar  which  acts  upon  the  copper  solution. 
This  percentage  varies  with  the  depth  of  color  of  the  specimen.  Experience,  however, 
will  soon  enable  one  to  pronounce  from  the  color  the  amount  of  so-called  grape  sugar 
which  is  normal  to  it,  and  any  excess  found  by  experiment  suggests  the  presence  of 
added  glucose.  In  fact,  any  excess  over  6  per  cent,  is  suspicious,  unless  the  sample  is 
very  dark.  I  regret  that  specimens  of  the  Dutch  standard  were  not  available  for  the 
identification  of  the  shades  of  the  examined  sugars.  E  ven  6  per  cent,  may  give  grounds 
for  suspicion  in  light-colored  samples.  Fortunately  we  have  in  the  microscope  a 
means  for  decision  in  uncertain  caseV  Microscopic  masses  of  boiled  starch  cannot  be 
accounted  for  in  the  sediment  of  the  sugar  solution,  unless  by  assuming  the  incorpora- 
tion of  manufactured  glucose  with  the  sample.  Any  excess  in  the  percentage  of  glu- 
cose found  should  therefore  lead  to  a  careful  search  for  these  tell-tale  ma-^es  of  dis- 
organized starch.  It  has  hem  stated  as  an  argument  against  adulteration  by  glucose 
that  the  profit  on  the  addition  of  small  percentages  would  not  pay  for  the  expense  of 
mixing,  but  several  instances,  such  as  W  1,  Y  10,  and  Z  4  and  10,  show  conclusively 
that  the  mixing  has  been  done.  Where  the  glucose  results  aro  as  high  as  in  A  4  and 
18,  W  4,  5,  6,  and  12,  and  Z  3,  there  is  no  need  for  corroboration  of  tho  microscope. 
Indeed  such  sugars  may  be  recognized  by  simple  inspection.  They  are  characterized 
by  their  want  of  luster,  and  by  caking  into  masses  which  have  a  waxy  fracture.  It 
is  probable  that  A  3  contains  glucose,  although  the  starch  cells  were  not  observed. 
This  was  one  of  the  first  specimens  examined,  and,  as  its  color  was  very  dark,  the 
percentage  of  glucose  was  accepted  as  owing  to  the  large  quantity,  of  molasses  present , 
but,  as  subsequent  experiments  showed  the  glucose  in  the  specimen  to  be  higher  than 
the  average  in  sugars  of  its  color,  it  is  probable  that  a  more  careful  microscopic  exami- 
nation might  have  detected  the  starch. 

The  samples  marked  a  were  presented  by  the  Forest  City  Refinery,  of  Portland,  Me. 
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VABIOU8  8TJGAR8. 
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10  cents,  special 

It 

8.88 

.88 

8.40 

20 

4.26 

1.25 

3.85 

Nil 

21 

4.72 

.42 

4  71 

) 

(  Brown,  10  cents. 

22 

4  76 

1.13 

4.00 

}NU 

28 

2.61 

.26 

1.49 

5 

(  Brown,  10  cents. 

B        1 

.60 

1.24 

1.56 

' 

2 

1.26 

.52 

3.50 

>Nil 

8 

1.84 

.74 

2.60 

4 

.90 

.44 

3.70 

4 

C        1 

1.68 

.37 

1.24 

Nil. 

B        1 
2 

8.80 
2.78 

.23 
.38 

8.70 
5.85 

}  "gSESEJE*"  }«"• ta  °-*- 

W      1 

5.00 

.97 

8.77 

Masses  of  disorganized  corn-starch. 

2 
8 

6.82 
8.78 

.88 
.48 

4.97 
8.82 

J  Accidental  dust 

4 
6 

6.76 
4.88 

8.07 
.44 

13.50 
20.00 

|  Boiled  corn-starch. 

6 

5.16 

.44 

20.00 

Corn-starch  and  aoarus. 

7 

7.56 

.  66 

5.60 

) 

8 

4.80 

.  69 

4.00 

>  Accidental  dust. 

9 

6.10 

.78 

4.97 

J 

• 

10 

2.76 

.54 

455 

NiL 

11 

8. 96 

1.04 

5.00 

.  058  per  cent.  lime. 

12 

4.80 

.74 

18.60 

Boiled  corn-starch. 

18 

5.04 

.32 

3.20 

NiL    .  060  per  cent  lime. 
Accidental  flour. 

14 

4.06 

.90 

8.12 

X       1 

1.44 

1.04 

2.52 

Nil 

2 

1.20 

.44 

1.94 

Bone  phosphate  and  vast  numbers  of  acarus. 
Accidental  flour. 

8 

3.14 

2.44 

6.72 

T        1 

1.88 

.43 

2.70 

* 

2 

8. 56 

.61 

4.00 

8 

8.44 

.58 

3.50 

4 

3.20 

.62 

5.80 

>NiL 

6 

2.84 

.75 

4.30 

6 

4.86 

.81 

6.50 

7 

2.90 

.60 

3.60 

8 

3.92 

.83 

5.20 

J 

0 

2.30 

.50 

4.80 

NO. 

10 

4.64 

1.45 

10.00 

Disorganised  corn-starch. 
Accidental  dust. 

Z       1 

1.08 

.  66 

5.00 

2 

1.66 

.45 

2.50 

Nil. 

8 

4 

8.90 
8.44 

1.07 
1.50 

81  00 
11.50 

1  Disorganized  wheat-flour. 

6 

1.24 

LOS 

3.40 

' 

6 

7 

2.44 
2.60 

.90 
1.80 

6.00 
6.70 

>  Accidental  dust,  wheat-starch,  and  black  pepper. 

8 

2.66 

1.82 

6.40 

4 

9 

2.86 

1.02 

6.20 

Nil. 

10 

2.80 

L80 

a  40 

Disorganized  corn-starch. 

SIRUPS. 

The  moisture,  ash,  and  glucose  were  obtained  as  in  the  case  of  the  sugars.  On  ac- 
count of  the  large  quantity  of  reducing  sugar  naturally  present  in  sirup  and  molasses 
it  would  be  a  difficult  matter  to  detect  tne  presence  of  a  small  addition  of  glucose 
solution  unless  the  disorganized  starch  corpuscles  were  discovered  on  microscopic  ex- 
amination. But  any  large  addition  would  manifest  its  presence  by  the  unusual  quan- 
tity of  reducing  sugar  found  by  experiment. 
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To  ascertain  the  quantity  of  so-called  grape  sugar  naturally  present  in  the  sirups, 
four  samples  B  were  obtained  from  refiners  by  the  Commissary-General  of  Subsistence, 
United  states  Army.  The  specimens  furnished  by  Washington  dealers  were  also 
-viewed  as  representing  the  ordinary  character  of  unadulterated  sirups,  since  it  was 
unlikely  that  any  which  were  known  to  contain  manufactured  glucose  would  be  sent 
in  for  analysis.  These  gave  varying  percentages  up  to  29.60,  while  the  largest  figure 
obtained  from  any  of  the  examined  sirups  was  only  35.30  per  cent.  Taken  in  con- 
junction with  their  freedom  from  starch  corpuscles,  it  seems  clear  that  in  none  was 
ther*  any  addition  of  manufactured  glucose.  The  results  correspond  with  those  ob- 
tained by  Wallace  from  the  products  of  a  Greenock  sugar  refinery.  His  analysis,  as 
quoted  by  Hassall,  are : 


Golden  sirup 

liolasses 

Treacle 


1 

Moisture. 

Ash. 

Grape 
gagar. 

22.7 
81.1 
23.4 

15 

1.4 
3.5 

33.00 
18.00 
37. 20 

Coloring  and 
exti  active. 


2.8 
1.5 
3.5 


Cane  sugar. 


39.6 
48.0 
82.5 


The  following  analyses  are  so  much  at  variance  with  Professor  Kedzie's  results, 
recorded  in  the  Michigan  State  Board  of  Health  Report  for  1874,  that  it  is  difficult  to 
reconcile  them  except  on  the  assumption  that  at  that  time  the  market  was  stocked 
with  a  manufactured  article  which  failed  to  please  the  public  taste  and  has  since  dis- 
appeared. His  specimens,  which  were  all  obtained  from  first-class  grocers,  are  offset 
in  the  following  list  by  twenty-one  samples  from  first-class  sources  and  twelve  from 
the  lowest  grade  stores  which  could  be  round  in  Washington  City : 

SIRUPS. 


Marks. 


C 
W 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

1 

2 

3 

4 

1 

1 

2 

3 

4 

5 

6 

7 

8 

• 

10 

11 

12 


Molasses 

do 

do 

..  do    

Black  strap . . 
Porto  Rico... 

Sirup 

do 

Golden  simp 

do 

do 

do 

Drip  sirup  . . . 

do 

do 

...  do  

Sirup 

do 

do 

do 

Molasses 

do 

do 

Sirnp 

do 

do 

do 

do 

do .. 

do   

Muscovado  .. 
Porto  Rico... 
Golden  sirup 


Price. 


Cents. 
40 
60 
50 
50 
30 
*i 
60 


60 
60 
60 
60 
75 
00 
80 
75 


Moisture. 


21.00 
16.36 
17.20 
28.71 
26.82 
25.23 
26.04 
21.00 
19.33 
22.61 
23.21 
21.05 
18.54 
17.30 
17.17 
18.00 
17.83 
22.22 
24.90 
19.10 
19.00 
22.00 
27.00 
27.00 
16.00 
22.00 
20.  CO 
26.20 
27.80 
21.30 
28.00 
20.00 
17.00 


Ash. 


3.48 

.84 
1.30 
2.55 
4.21 
1.04 
4.45 

.70 
3.90 

.53 
2.22 
1.92 
3.45 
3.72 
2.03 
3.18 
4.40 
4.50 
3.49 
3.40 
4.72 
4.60 
3.89 
2.38 

.98 

1.  05 

2.  25 
3.30 
1.06 

.90 
2.65 
3.53 

.92 


Grape 
sugar. 


25.90 
22.30 
23.12 
12.26 
25.70 
19.24 
16.10 
22.30 
23.57 
21.10 
26.71 
29.60 
26.00 
26.16 
29.00 
29.60 
29.00 
21.25 
21.40 
20. 42 
21.00 
26.40 
30.00 
17.00 
26.  00 
33  00 
31.  40 
35.  3  J 
35.10 
33.10 
11.63 
27. 20 
29.00 


Remarks. 


1 


Sediment.    Nil. 
>  Torula  cells. 


}  m. 


Nil. 

Lime,  .112  per  cent.    ML 

Nil. 

Nil. 


} 


Nil. 


Torula  cells. 

Nil. 
i  Lime,  .187  per  cent.    Nil. 
i  Lime,  .056  per  cent.    NiL 
,  Lime,  .19  per  cent.    Nil. 

Nil. 

Nil. 

Bacteria,  bacilli,  and  torula. 

Lime,  .07  per  cent. 

Bacteria. 


FLOUR. 


The  moisture  was  taken  by  drying  in  the  air-chamber,  and  the  gluten  by  washing 
and  drying  as  ordinarily  practiced.  These  estimations  have  a  reference  more  to  quality 
than  imparity.  The  average  moisture  is  11.09  percent.,  the  maximum  being  12.80 
and  the  minimum  8.90. 

The  gluten  varies  considerably,  from  7.40  in  B  18  to  17.50  in  II 23.    The  samples 
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represent  the  production  of  all  parts  of  the  country,  those  in  series  B  having  been  ob- 
tained from  military  depots  and  posts  through  the  kindness  of  the  Commissary-Gen- 
eral of  the  Army.  They  embrace  winter  ana  spring  wheats,  the  strongest  flour  pro- 
duced by  high  milling,  straight  flours  by  the  same  process  and  those  produced  by 
mixing  deteriorated  flours  with  a  highly  glutinous  stock  so  as  to  render  them  salable 
and  useful.  Hence  the  variation  in  the  quantity  of  gluten.  It  may  be  stated  from 
the  experience  gained  in  gathering  these  percentages  that  the  flour  is  inferior  when 
the  gluten  is  under  10  per  cent.,  of  good  marketable  character  when  from  10  to  12, 
and  of  high  grade  when  over  12  per  cent. 

An  inspection  of  the  figures  of  the  ash  shows  the  absence  of  mineral  additions. 
Alum  was  proved  to  be  absent  by  the  use  of  the  logwood  and  carbonate  of  ammonia 
test,  but  in  cases  where  the  ash  was  comparatively  high  the  silica  was  separated  and 
the  phosphate  of  alumina  thrown  down  from  100  grams  and  weigh*  J.  The  average 
ash  Is  .525  per  cent. 

The  microscopic  examination  proved  the  freedom  of  the  samples  from  foreign  flours 
and  fungous  growths.  B  27  contained  a  small  quantity  of  comparatively  coarsely 
ground  corn.  This  was  first  detected  as  minute  horny  particles  in  washing  oat  the 
gluten.  When  their  presence  was  known  they  could  be  discovered  by  the  fingers  in 
the  dry  flour.  Their  nature  was  demonstrated  by  the  microscope.  As  they  occurred 
in  but  small  quantity  and  in  an  otherwise  superior  flour,  their  presence  must  be  con- 
sidered accidental.  An  effort  was  made  to  discover  the  method  of  their  introduction, 
but  without  success.  The  miller  who  ground  the  flour  insisted  that  the  particles  must 
be  sand  which  had  insinuated  itself  through  the  meshes  of  the  sacks  from  an  unswept 
railway  car  into  which  they  had  been  packed  for  transportation.  On  reporting  the 
analysis  of  B  18  it  was  ascertained  that  this  flour  had  been  tested  practically  by  a  board 
of  Army  officers  and  condemned  as  unfit  for  bread-making. 

The  only  noteworthy  point  developed  by  the  microscopic  examination  is  that  the 
starch  granules  of  superior  samples  did  not  scatter  so  freely  over  the  field,  but  re- 
mained Dound  up  by  the  cellulose  into  globular  and  cylindrical  masses. 

FLOURS. 


Moisture. 

Aah. 

Gluten. 

A    1 

10.80 

.44 

15.78 

2 

11.92 

.50 

10.90 

B     1 

11.84 

.52 

13.24 

2 

11.60 

.48 

11.16 

3 

12.14 

.44 

14.50 

4 

11.80 

.54 

15.80 

5 

11.80 

.60 

13.26 

6 

11.18 

.44 

14.14 

7 

12. 26 

.W 

10.06 

8 

11.54 

.50 

14.16 

9 

11.56 

.70 

15  64 

10 

8.80 

.50 

9.68 

11 

8.20 

.56 

16.30 

12 

11.46 

.36 

10.68 

13 

11.22 

.42 

10.62 

14 

10.92 

.42 

10.24 

15 

10.74 

.58 

9.98 

16 

8.96 

.60 

10.54 

17 

10.88 

.60 

10.90 

18 

9.96 

.54 

7.40 

19 

9.52 

.54 

11.34 

20 

10.72 

.60 

8.34 

21 

10.38 

.70 

8.70 

22 

10.82 

.46 

10.78 

23 

10.50 

.60 

17.50 

24 

10.46 

.60 

10. 12 

25 

10.5(3 

.46 

13.70 

26 

11.30 

.60 

13.04 

27 

10.44 

.5il 

14.30 

C     1 

11.22 

.50 

13.66 

W  1 

11.10 

.  56 

10.76 

2 

11.76 

.38 

10.60 

3 

10.96 

.52 

11.54 

4 

10.00 

.  56 

10.98 

5 

11.10 

.48 

14.46 

6 

10.96 

.48 

11.14 

7 

10.80 

.50 

12.30 

8 

12.30 

.54 

11.72 

9 

12.08 

.60 

13.08 

10 

12.20 

.52 

9.72 

11 

9.66 

.  56 

11.88 

12 

1L10 

.46 

10.66 

13 

11.90 

.46 

10.76 

14 

11.92 

.50 

11.12 

15 

11.10 

.46 

10.72 

Remarks. 


Silica,  .008  per  cent.;  phot,  alumina,  .  005  per  cent. 


Silica,  .006  per  cent;  phoa.  alumina,  .0u5  per  con  t 
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FLOURS— Continued. 


W  16 
17 
18 
19 

30 

21 

X    1 

2 
1 
2 

8 
4 
S 


2 


Moisture. 

Ash. 

Gluten. 

moo 

.50 

13.62 

12.02 

.40 

11.80 

11.00 

.46 

13.08 

11.28 

.40 

9.74 

0.54 

.62 

11.20 

9.58 

.44 

9.94 

12.20 

.60 

9.84 

12.68 

.56 

6.84 

12.80 

.50 

1L60 

12.20 

.78 

8.40 

12.00 

.58 

9.50 

10.76 

.54 

12,66 

1L96 

.54 

11.96 

Bemarks. 


\ 


Silica,  .027  per  cent..;  alum,  phosph.,  .006  per  cent. 


CORN-MEAL. 


The  moisture,  ash,  and  microscopic  appearances  of  these  samples  gave  satisfactory 
proof  of  their  freedom  from  imparities. 


Remarks. 


A  1. 

2. 
B    1. 

2. 
Wl. 


8. 

4. 

5. 

6 

7. 

8. 

9 

10. 
11. 
12 
18. 
14. 
16 
16. 


Average. 


Moisture. 

Ash. 

11.04 

1.24 

10.40 

1.28 

11.16 

1.18 

10.92 

1.34 

10.66 

1.20 

,     11.54 

1.20 

10.14 

1.30 

10.34 

1.82 

10.36 

1.20 

11.14 

1.24 

1L46 

1.16 

12.00 

1.16 

10.06 

1.20 

1L06 

1.24 

10.87 

1.20 

3L50 

1.16 

10.80 

1.28 

10.80 

1.28 

10.16 

1.24 

10.64 

L32 

10.85 

1.24 

►  All  free  from  foreign  admixture. 


LARD. 


A  quantity  varying  from  12  to  20  grams  was  dried  in  the  air-chamber  and  ignited. 
The  results  were  so  satisfactory  that  there  seemed  to  be  no  necessity  for  adding  to  the 
number  of  samples. 


1 

2 

8 

4 

5 

• 

7 

8 

9 

16 

11 

12 

18 

14 


Ash. 

Water. 
.03    ) 

.030 

.060 

.21 

.000 

.08 

.070 

.07 

.020 

.25 

.010 

.14 

.010 

.16 

.050 

.15 

.020 

.14 

.030 

.10 

.025 

.15 

.030 

.00 

.013 

.00 

.030 

.01    J 

.028 

.107 

Remarks. 


►  No  starch  or  other  adulterant  by  the  microscope. 


BREAD. 


The  bread*  were  examined  by  the  processes  which  were  used  in  the  ease  of  the  flours. 
They  wen  all  apparently  of  good  quality,  white,  evenly  vacuoled,  and  free  from  doughy 
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streaks.  They  were  fresh  at  the  time  of  the  examination,  but  thoroughly  cold.  The 
crumb  only  was  used.  W  8  contains  an  excess  of  water,  and  quite  a  number  have  so 
much  phosphate  of  alumina  that  the  addition  of  alum  is  a  certainty.  J.  Carter  Bell 
in  the  Analyst  for  July,  1879,  gives  a  series  of  illustrative  cases  showing  that  alumina 
may  be  present  accidentally  in  flour  and  bread  to  a  larger  extent  than  is  usually  sup- 
posed, but  that  in  such  cases  the  proportion  of  the  accompanying  silica  is  also  large, 
so  that  practically  no  difficulty  is  experienced  in  dealing  with  them.  Those  speci- 
mens in  the  following  table  which  have  a  high  phosphate  of  alumina  do  not  have  the 
silica  correspondingly  increased.  The  ash  shows,  as  m  the  flour  samples,  that  mineral 
powders  are  not  much  used  as  adulterants.  Copper  was  not  detected  in  any  of  the  speci- 
mens. 


W  1 

2 

3 

4 

5 

6 

7 

8 

0 

10 

11 

12 

18 

14 

15 

16 

17 

18 

C     1 


* 

%4 

e 

i 

4 

1 

* 

i§ 

o 

J* 

< 

m 

* 

* 

6.84 

1.06 

.024 

.0015 

.009 

7.20 

1.10 

.024 

.0013 

.006 

80.80 

.70 

.052 

.0013 

.007 

88.92 

1.20 

.036 

.0027 

.005 

42.00 

1.04 

.012 

.0013 

.019 

40.20 

LOO 

.012 

.0000 

.009 

42.22 

1.00 

.020 

.0015 

.027 

53.00 

1.02 

.016 

.0027 

.043 

43.20 

1.10 

.015 

.0009 

.020 

41.90 

1.14 

.009 

.0013 

.007 

40.80 

1.28 

.015 

.0009 

.007 

42.60 

1.24 

.024 

.0007 

.005 

40.76 

1.28 

.016 

.0015 

.036 

43.00 

'.96 

.040 

.0007 

.006 

40.80 

1.08 

.012 

.0013 

.020 

42.74 

1.24 

.015 

.0013 

.030 

45.70 

1.08 

.010 

.0006 

.005 

48.90 

.98 

.010 

.0027 

.019 

7.56 

.58 

.020 

.0013 

.005 

Remarks. 


Cream  biacaita. 
Soda  biacnita. 
Rolls. 
Loaf. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Hard  bread. 


BICARBONATE  OF  SODA. 

These  samples  were  tested  qualitatively  for  the  presence  of  sulphur  salts,  chlorides, 
and  sulphates.  For  the  technical  estimation  of  their  value  the  weight  of  the  ignited 
salt,  its  alkalinity,  and  the  total  of  carbonic  acid  in  the  unignited  specimen  were  con- 
sidered necessary.  Pure  bicarbonate  yields  63.1  per  cent,  of  residue,  and  when  the 
alkalinity  is  calculated  into  carbonate  of  soda  the  same  figure  should  bo  obtained. 
Other  results  must  of  necessity  be  owing  to  impurity.  Thus  in  W  1  the  residue  weighed 
69.1,  with  an  alkalinity  showing  64.9  of  carbonate  of  soda.  There  was  therefore  pres- 
ent 4.2  per  cent,  of  mineral  impurities,  chiefly  chlorides  and  sulphates.  Again,  pure 
bicarbonate  contains  52.4  per  cent,  of  carbonic  acid.  Any  deficiency  found  in  a  par- 
ticular case  corresponds  with  non-carbonated  impurity  or  with  the  presence  of  mono- 
carbonate  from  careless  manufacture  or  preservation.  But  as  the  former  has  already 
been  obtained  the  latter  can  be  calculated.  The  carbonic  acid  of  the  ash  is  deducted 
from  the  total  carbonic  acid  for  one-half  of  the  amount  existing  as  bicarbonate.  The 
whole  of  the  amount  thus  existing  when  deducted  from  the  total  gives  that  present 
as  carbonate. 


• 

© 

9 

s 
*s 

A  1 

64.9 

69.1 

65.1 

63.5 

64.3 

63.6 

65.4 

67.2 

64.  5  i 

64.3 

67.6 

W  i 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

65.6  | 

!  a  s 

~  c 

ft  i> 

M  - 

< 


63.6 
64.9 
61.7 
60.8 
62.0 
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49.2 
43.3 
47.6 
47.0 
50.  C 
51.2 
4*.  6 
47.7 
50.  6 
50.8 
47.1 
48.3 


-87.0 
^62.6 
=84.0 
=83.2 
=94.3 
=97.0 
-87.8 
-89.7 
=94.7 
=95.5 
=88.6 
=89.0 
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8. 
25. 
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fl. 
1. 
2. 
1. 
1. 
4. 


p 
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1.3 
4.2 
3.4 
2.7 
2.3 
2.3 
3.6 
8.9 
2.4 
2.2 
10.1 
2.6 
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II A  K1KO-PO  W  DEBS. 

la  a  biking-powder  which,  according  to  toe  qualitative  analysis,  consists  of  alnm, 
bicarbonate,  and  starch,  estimations  of  the  alumina  of  the  starch  and  of  the  excess, 
if  any,  of  bicarbonate  give  all  the  data  necessary  to  calculate  its  composition.  In  the 
case  given  below  the  carbonic  and  sulphuric  acids  were  estimated  to  corroborate  results. 

In  those  whose  essentials  are  bicarbonate  and  acid  phosphate  of  lime,  alumina, 
chlorine,  and  sulphuric  acid  may  be  discovered  as  impurities  in  the  materials,  the  sul- 
phates forming  a  considerable  percentage.  The  lime,  phosphoric  and  sulphuric  acids 
were  determined  and  the  bicarbonate  calculated  from  the  chloride  of  sodium  obtained 
from  it,  deduction  being  made  for  sodium  salts  existing  as  impurities. 

In  a  third  class  of  eases  a  mixture  of  alum  and  acid  phosphate  is  found.  With 
either  of  these  acid  salts,  carbonic  acid  is  evolved  from  bicarbonate,  each  molecule 
of  alnm  setting  free  six  of  carbonic  acid  by  means  of  its  sulphuric  acid,  each  molecule 
of  phosphoric  acid  in  excess  of  that  rendered  neutral  by  the  lime  acting  in  the  same 
manner.  Bat  when  the  two  are  combined  in  one  powder  an  interference  takes  place, 
and  phosphoric  acid  falls  with  the  alumina  as  insoluble  phosphate  without  acting 

ra  the  bicarbonate.  As  alum  is  accused,  and  no  doubt  correctly,  of  precipitating 
phosphates  of  ihe  flour,  the  addition  of  the  acid  phosphate  to  the  alum  in  these 
powders  is  probably  intended  to  prevent  this  deterioration. 

In  powders  which  were  proved  by  qualitative  examination  to  consist  of  cream  of 
tartar  and  bicarbonate,  the  excess  of  alkalinity  was  taken  in  the  solution  after  thorough 
decomposition  was  accomplished,  and  was  calculated  into  tlie  bicarbonate  existing  in 
excess.  The  alkalinity  of  the  ash  with  this  excess  deducted  from  it  was  a  measure  of 
the  bicarbonate  and  pare  cream  of  tartar  present  and  of  the  carbonic  acid  evolved 
daring  decomposition.  Starch  had  to  be  separated  and  weighed,  The  weight  of  the 
ignited  powder  afforded  a  Chuck  on  the  calculations.  The  cream  of  tartar  in  all  the 
samples  contained  the  proportion  of  lime  tartrate  usual  in  the  commercial  article. 
Some  of  the  powders  contained  minute  particles  of  woody  tissue,  which  to  the  eye  were 
suggestive  of  the  presence  of  malt  as  a  (constituent,  but  the  microscope  developed  their 
true  character,  while  the  absence  of  sugar  by  Fehling*s  solution  gave  chemical  evi- 
dence of  the  non-existence  of  matt  in  the  sample. 

No  tartaric  acid  powders  were  presented  for  examination. 
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In  the  case  of  cream  of  tartar  of  ordinary  commercial  purity  the  alkalinity  of  the 
ash  givna  the  percentage  of  pare  bitartrate  present,  while  that  of  the  accompanying 
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lime  tartrate  ma;  be  deduced  from  an  estimation  of  the  lime.  If  terra  alba  has  been 
added  the  sulphurio  acid  must  alas  be  determined.  If  an  acid  sulphate  as  of  soda  or 
potash  in  present  the  rase  becomes  complicated,  hut  it  is  probable  that  a  comparison 
of  the  free  acidity  before  ignition  with  the  alkalinity  existing  after  it  would  give 
valuable  information  concerning  the  percentages.  In  the  case  of  a  pure  bi  tartrate  the 
carbonate  in  the  ash  corresponds  to  the  acidity  of  the  sample,  but  In  the  presence  of 
an  acid  sulphate  the  alkalinity  of  the  ash  would  be  diminished  or  perhaps  destroyed. 
Tho  precipitation  of  the  acid  as  a  baryta  salt  and  its  existence  in  excess  of  the  lime 
would  corroborate  the  result.  A  thorough  examination  of  some  of  these  adulterated 
samples  involves  a  good  deal  of  time  anil  labor,  and  au  accurate  expression  of  the  per- 
centage of  the  pure  article  is  sometimes  only  to  be  obtained  with  difficulty,  bnt  It 
seems  as  if  all  practical  purposes  would  be  effected  by  a  simple  determination  of  the 
lime  or  sulphurio  acid,  as  neither  terra  alba,  alum,  acid,  phosphate  of  lime,  nor  the 
add  sulphates  of  the  alkalies  can  be  present  without  giving  percentages  of  one  or 
other  of  those  substances  sd (Helen t  to  detect  adulteration  and  give  expression  to  its 
amuuut.    Starch  can  be  discovered  by  iodine  or  the  microscope. 


1 

=3 

1 

■a 

I 

1' 

s 

i 

h 

i 

1 

*4 

If 

p 

4 

1 

Mfc 

. 

87 

a 

AmoiiU  alum. 

Putatd-i larch  ami  imauli  slum. 

Corn -March. 

J  TnccB  of  AnJpIuttea  uud  t'bloHc 

u 

u 

30 

84 

1 

■ 

70 
M 

a 

10 

SJ 

H 

3i 
H 

W 

M 

Ts 
H 

10 

it 

OS 
S8 

3: 
IT 

10 

to 

30 

at 
so 

BLACK  *XPPKR8. 


In  the  examination  of  the  peppers  the  moisture  was  determined  together  with  the 
ash  and  ailicions  residue.  The  average  ash  of  the  pure  article  is  4.17  per  cent.,  of 
which  about  one-tenth  or  .42  per  cent,  of  the  pepper  Is  insoluble  in  hydrochloric  acid. 
Where  foreign  starches  have  been  added  the  ash  la  diminished,  unless,  which  is  gen- 
erally the  case,  there  has  been  at  the  same  time  an  admixture  of  mineral  matter  from 
the  use  of  inferior  and  uncleaned  pepper-corns.  The  extraneous  mineral  substances 
consist  of  sand  and  clay,  and  in  a  few  cases  such  as  W  2  and  Z  7  the  quantity  is  so 
large  as  to  suggest  their  intentional  addition  for  the  gain  in  weight.  The  alcoholic 
extractive,  consisting  of  jiiperine  and  renin,  is  not  of  much  value  in  determining  purity. 
It  affords  a  means  for  estimating  the  relative  value  of  pure  samples;  bnt  in  adulterated 
eases  it  is  evident  that  mustard  husks  or  linseed  cake  might  give  a  large  oily  residue. 
The  separation  and  estimation  of  the  pipeline  wonld  probably  enable  au  approximative 
estimate  of  the  percentage  of  adulteration  to  he  made,  but  the  object  in  view  in  these 
analyses  did  not  require  this.    In  fact  the  amount  and  character  of  the  ash  and  the 


General,  which  were  in  quarter- pound  cans,  most  of  them  having  fancy  labels  bearing 
guarantees  of  purity.  w  B  was  put  up  in  1-ounce  packages  bearing  the  name  of  the 
mills  where  they  were  manufactured. 
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14 

1 
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3 
4 
5 
6 
7 
8 
9 
10 
11 
1 
2 
3 
4 
5 
6 
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10.84 
11.10 
1L28 
10.92 
11.80 
11.44 
10.70 
10.90 
12.70 
10.80 
11.90 
13.08 
12.88 
12  94 
12.90 
12.90 
1L78 
11.40 

12.64 

10.90 

9.80 

9,28 
10.12 
9.00 
7.76 
7.62 

a  18 

9.74 

9.30 

a  08 

12.66 

12.36 

11.64 

12,14 

9.00 

850 

10.86 

9.84 

9.60 

9.16 

10.74 

824 

10.76 

a  64 

844 

850 

9.60 

12.14 

864 

10.80 

8.92 

9.30 


5.30 
4.44 

3.38 
6.44 
4.40 
6.40 
4.00 
8.80 
4.10 
3.90 
3.76 
7.44 
7.06 
7.84 
7.60 
4.90 
4.10 
4.38 

5.26 
4.00 
5.22 

9.34 
4.00 
3.62 
4.00 
7.68 
5.82 
4.08 
3.96 
3.44 
3.98 
4.40 
3.40 
6.96 
5.84 
3.94 
6.84 
7.80 
4.20 
4.50 
0.48 
2.94 
9.44 
5.20 
6.12 
5.14 
6.72 
5.94 
3.94 
5.14 
5.24 
834 


Bemarks. 


2.00 

.68 

.64 

2,94 

.40 

1.88 

.48 

.30 

.44 

.12 

.30 

2.66 

2.82 

2.60 

2.70 

.68 

.42 

.48* 

1.58 

.62 

1.52 

4.26 

.76 

.70 

1.16 

3.00 

.62 

.92 

.90 

.54 

.84 

.60 

.42 

1.86 

1.37 

.66 

1.94 

3.60 

.86 

1.34 

1.92 

.40 

3.72 

1.72 

.  56 

2.50 

L74 

2.00 

1.10 

1.12 

1.12 

5.24 
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5. 
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7. 
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5. 
5. 
7. 
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5. 
6. 
6. 
6. 
7. 
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6, 
5. 
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C. 
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4. 
C. 
5. 
3. 
5. 
5. 
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3. 
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5. 
4. 
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5. 
5. 
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32 
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26 
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00 
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40 
00, 
70 
76 
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00 
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10  per  cent,  baked  flour. 

Pure,  40  cents  per  pound. 

Large  per  cent,  rice ;  30  cents  per  pound. 

Baked  flour  and  sand. 

Pure. 

Pure,  but  too  much  sand. 


Pure. 


>  Pure,  but  for  tbe  sand. 

J  Pure. 

Contains  a  few  starch  cells,  apparently  from  ginger  and 

probably  accidental. 
Fresh  wheat-flour  10  to  15  per  cent 
Large  percentage  baked  wheat-flour. 
Large  percentage  rice,  some  wheat,  and  mustard  husk* 

Extractive  oily. 
Rice,  mustard,  and  sand. 


Roasted  wheat. 


72 
46 
60 
90 
84' 
68. 
60 
38 
78 

38: 

68 

20! 
34 


Pure,  but  for  the  aand. 

Roasted  wheat. 

Fresh  and  baked  starches,  wheat,  corn,  snd  beans. 

Pure. 

Rice,  corn,  and  wheat. 

Large  percentage  corn-flour. 

Small  percentage  corn-flour. 

Chiefly  baked  wheat 

Pure,  out  for  the  sand. 

>  Rice  and  roasted  wheat. 

Rice, 

Sand  and  rice. 

Rice,  corn,  cayenne,  and  turmeric 

Roasted  wheat  and  turmeric. 

Pure,  but  for  sand. 

Rice,  roasted  wheat,  and  turmeric. 

Roasted  wheat 

Rice  and  roasted  wheat. 

Roasted  wheat 

Roasted  wheat  and  corn. 

Pure,  but  too  much  sand. 

Rice  and  sand. 

Rice  and  linseed  busks. 

Corn-flour. 

Wheat,  beans,  and  rice. 

Sand,  small  percentage  wheat,  and  mustard. 


Only  one  sample  of  white  pepper  was  obtained.  It  was  furnished  by  the  dealer  who 
sent  in  A  2  in  the  above  list,  aud  was  marked  50  cents  per  pound.  It  was  free  from 
All  extraneous  matters  and  gave  11.08  percentage  of  moisture,  1.24  ash,  .38  sand,  and 
7.28  extractive. 

GROUND    ALLSPICE. 

In  determining  the  purity  of  ground  allspice  reliance  was  placed  on  the  microscope 
for  tbe  detection  of  foreign  vegetable  matters,  and  on  the  ash  for  the  discovery  of 
mineral  adulterations.  A  sample  of  clean,  whole  allspice  gave  3.92  per  cent,  of  ash, 
-with  no  sand  or  clay.  The  samples  furnished  by  the  Commissary-General  were  in  ± 
pound  cans ;  the  others  were  in  bulk  with  the  exception  of  W  1,  which  were  put  up  in 
naif-ounce  packets. 


Ash.    Sand. 


Microscopic  characters,  &c. 


A  1 

r 
B  1 

3, 
s 


3.86 

.16 

5.62 

.46 

5.24 

.12 

4.52 

.18 

4.98 

.18 

J  Pure. 
>Pnre. 


L 


350   ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH. 


Wl 
2 
8 
4 
5 
6 
7 
8 
0 

Y  1 
2 
8 
4 
5 
6 
7 
8 

Z  1 
2 
8 
4. 
5 
6. 


Ash. 

Sand. 

8.86 

.04 

6.90 

2.26 

8.84 

.12 

6  60 

1.00 

5.02 

.01 

5.48 

.04 

5.28 

.12 

4.78 

.20 

5.04 

.04 

4.20 

.34 

8.60 

.18 

5.64 

.54 

4.90 

.48 

7.12 

1.04 

4.94 

.44 

5.96 

1.66 

6.54 

.64 

8.94 

.16 

5.80 

.60 

4.86 

.86 

6.40 

1.04 

4.90 

.72 

4.40 

.42 

Microscopic  characters,  Sec 


Large  percentage  of  foreign  starches. 

Pure,  bat  for  the  sand. 

Pure. 

Large  percentage  corn-starch. 


►  Pore. 


Bread  crusts. 

Boasted  beans,  wheat,  and  tumeric. 
Bread  crusts. 
Small  percentage  beans. 
Small  percentage  cloves  and  allspice, 
and  much  unknown  woody  tissues. 

Pure. 


I 


Large  percentage  corn-starch. 
Bread  crusts  chiefly. 


GROUND  GINGER. 

In  the  case  of  ginger  also  the  ash  and  microscope  were  relied  upon  for  the  detection  of 
imparities.  The  samples  of  the  Subsistence  Department  were  in  cans  obtained  direct 
from  the  manufacturers;  the  others  were  in  bulk. 

Remarks. 


A  1 

B  1 

2 

3 

4 

5 

*W1 

2 

8 

4 

5 

?:::::::::::::: 

8 

9 

10 

Z  1 


Ash. 

Sand, 
Sec. 

r..84 

1.48 

7.28 

3.08 

6.16 

1.38 

4.80 

.84 

4.90 

LOO 

4.68 

.90 

3.14 

.30 

2.48 

.42 

6.46 

2.43 

10.16 

5.24 

6.72 

1.60 

8.30 

.70 

6.90 

2.36 

4.22 

.74 

5.94 

1.82 

4.48 

.64 

4.68 

.76 

Pure. 

(  Pure,  but  No.  1  has  by  for  too  much 
sand. 

Bran  of  wheat,  husks  of  black  pepper, 
tumeric,  and  a  little  ginger. 
Mostly  corn-starch. 
Pure,  but  for  the  sand. 
Ground  rice  and  sand. 
Wheat-flour. 
Corn-starch. 
Sand  and  clay. 
Pure. 

Pure,  but  sand  too  high. 
Pure. 
Pure. 


GROUND  NUTMEGS. 

Only  one  specimen  of  powdered  nutmeg  was  sent  for  examination.  It  came  from 
Nashville,  Tenn.,  and  was  in  a  half-ounce  packet  with  e>  iancy  label.  It  gave  2.80  per 
oent.  of  ash  and  .04  of  sand.  Under  the  microscope  it  was  found  to  be  mixed  with  a 
considerable  quantity  of  wheat  starch. 

GROUND  MACE. 

A  few  samples  of  ground  mace  were  obtained.  The  letters  indicate  their  origin. 
Tory  little  mace  was  discoverable  in  the  purchased  specimens. 


Ash. 

Sand. 

Remarks. 

A     1 

2.72 
1.80 
1.74 
2.00 
3.18 
3.18 
5.20 
2.38 
2.24 
2.44 
3.36 

.40 
.06 
.06 
.08 
.48 
.76 
.22 
j        .36 
.32 
.24 
.  56 

Turmeric  and  wheat-starch. 

2 

Pure. 

3 

Pure. 

W    1 

Wheat-stare  b,  rice,  and  turmeric. 

T     1 

Corn,  wheat,  and  turmeric. 

2 

Allspice  and  turmeric. 

Ro&Ated  bti&HR,  wheat,  corn,  and  tnrmeric. 

3 

4 

Rice,  allspice,  wheat-bran,  and  turmeric. 
Corn-flour  and  turmeric. 

5 

6 

Corn  and  wheat  flour  and  turmeric. 

7 

Corn-flour  und  turmeric. 
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CLOVE8. 


Five  samples  of  whole  cloves,  purchased  in  Washington,  D.  C,  were  found  to  be 
sound  and  good.    Without  being  picked  or  cleaned  they  gave  the  following  results: 


W  1 

2 

S 

4 

5 

Average 


Ash. 

6.46 
5.80 
6.20 
6.24 
6.04 

6.15 

Sand. 


12 
.20 
.18 
.12 
.30 


18 


Manganese  was  very  noticeable  as  a  constituent  of  the  ash  of  some  of  these  specimens, 
wellas  of  those  which  follow. 


GROUND  CLOVES. 


Host  of  these  were  examined  for  metallic  impurities ;  but,  as  is  evident  from  a  super- 
ficial inspection  of  the  two  columns  of  figures  below,  the  extraneous  mineral  matters 
in  every  case  except  W  7  consisted  of  the  sand  and  clay  adhering  to  the  uncleaned 
buds  and  the  vegetable  products  fraudulently  mixed  with  them.  Lime  sulphate  con* 
stituted  the  small  excess  in  the  exceptional  case. 


B 
W 


Remark*. 


7.02 
6.24 
7.30 
6.40 
6.48 
7.56 
7.88 
7.18 
7.24 
5.76 
8.74 
7.76 
7.50 


5 


.58 
.88 

1.36 
.28 
.30 

1.04 

2.14 
.88 

1.40 

.82 
2.50 
1.62 


6.44 

.80 

4.90 

.86  . 

5.74 

.00 

4.60 

.26 

6.74 

.44 

6.46 

.94 

6.10 

.64 

8.10 

1.68 

8.00 

1.44 

7.72 

1.28 

7.30 

.94 

Pure. 

Pure. 

Pore. 
Allspice. 
;  Small  per  cent  allspice. 

;  Large  per  cent  allspice. 

Roasted  corn,  wheat  beans,  and 

Beans. 

Allspice  and  beans. 

Allspice  and  beans. 

Allspice. 

Beans  and  wheat 

Allspice  and  beans. 

Bread  crusts. 

Allspice. 

Small  per  cent  allspice. 

Roasted  corn  and  allspice. 

Pure. 

Allspice  and  corn. 


WHOLE  CINNAMON. 


One  sample  was  obtained  by  purchase  in  Washington.  D.  C.  It  presented  the  gen- 
eral and  microscopic  characters  of  cassia,  and  gave  2.68  per  cent,  of  ash  and  .06  of 
sand. 


GROUND  CASSIA. 


Two  samples  in  unbroken  cans  were  furnished  by  the  Commissary-General,  United 
States  Army.    They  gave  the  following  results : 


1 

S 


Ash. 


4.77 
5.44 


Sand. 


.00 
.00 


Remarks. 


Pure. 

Contains  wheat-starch. 
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It  is  worthy  of  remark  that  these  specimens  came  from  the  same  manufacturer,  No.  * 
1  being  a  sample  can,  and  No.  2  one  taken  at  random  from  the  delivery  on  contract. 

GROUND  CINNAMON. 

Cassia  appeared  to  be  the  basis  of  all  the  adulterated  specimens,  except  inW  d, 
where  the  Imposture  could  only  deceive  those  who  were  totally  ignorant  of  the  tfavcr 
of  spices.  The  mineral  matters  consist,  as  usual,  of  sand  and  clay,  accidentally  pres- 
ent or  intentionally  added,  as  is  probably  the  case  in  W  3  and  5,  aud  in  Z  5. 


1 

A    1 

4.44 

1.00 
2.90 
4.20 
8.44 
3.00 
7.38 
2.80 
0.84 
•     8.80 
3.88 
8.88 
3.92 
4.12 
2.48 
4.00 
4.74 
5.34 
4.08 
2.02 
3.30 

.44 

.00 
.82 
.08 
.18 
.80 

3  50 
.20 

4.02 
.88 
.20 
.58 
.80 
.82 
.04 
.22 
.90 

1.04 
.32 
.10 
.10 

B   1. 

2 

8 

W  1 

2 

8 

4 

5 

0 

7 

8 

y  i 

2 

3 

4 

6 

0 

7 

8 

Z    1 

2 

2.94  1        .10 

8. 

2.46          .20 

4 

3. 38          .10 
8.90        4.14 

5 

0 

3.32          .24 

i 

Remarks. 


Baked  wheat-flour. 

Almond  sheila. 

Roasted  beans  and  other  article*. 

Pare. 

|  Corn-starch  and  turmeric. 

Small  percentage  wheat ;  sand. 

Corn-starch. 

Roasted  wheat,  turmeric,  and  red  clay. 

Allspice  chiefly,  with  wheat  and  other  starchi 

Corn-starch,  allspice,  and  turmeric. 

Bread-crusts  and  turmeric. 

Bread-crusts. 

Bread-crusts  and  beans. 

Bread  and  almond  shells. 

Cassia. 

Bread-crusts. 

Almond  shells. 

Small  percentage  beans. 

Cassia. 

Corn-flour  and  almond  shells. 

Corn-flour  and  turmeric. 

Cassia. 

Corn,  almond  shells,  and  turmeric. 

Bread-crusts  and  corn-flour. 

Corn-flour,  bread,  and  turmeric. 


GROUND  CAYENNE  PEPPER. 


None  of  the  specimens  contained  any  mineral  adulterants  other  than  the  clay,  which 
in  some,  as  W  4  and  Y  4,  appears  to  have  been  an  intentional  admixture.  The  results 
are  as  follows: 


A 
B 


W 


l. 
l. 

2. 
3. 
1. 
2. 
3. 
4. 
5. 
0. 
7. 
1. 
2. 
8. 
4. 
5. 
0. 
7. 


4.08 
8.30 
0.80 
0.80 
0.08 
0.30 
5.28 
7.00 
0.14 
5.40 
5.30 
7.00 
10.14 
4.90 
8.22 
8.40 
0.24 
5.30 


.18 

.88 

.48 

.48 

.44 

1.30 

.40 

3.38 

.84 

.44 

.32 

.20 

2.40 

.30 

3.00 

1.00 

1.10 

.82 


Remarks. 


Pure. 

Corn-starch  and  turmeric,  small  percentage. 

Corn-starch  and  turmeric,  largo  percentage. 

Corn-starch  and  turmeric,  small  percentage. 

Large  percentage  foreign  starches. 

Wheat  and  turmeric. 

Roasted  wheat  and  turmeric. 

Roasted  wheat,  turmeric,  and  red  clay. 

Pure. 

f  Roasted  wheat  and  turmeric. 


Corn  flour  and  turmeric. 


1 

?  Ground  rice  and  turmeric. 

Corn-flour,  logwood,  Unseed,  and  deal  sawdust. 
Corn-flour  ana  turmeric. 


MUSTARD. 

In  examining  the  mustards,  the  moisture,  the  ash  and  its  insoluble  residue,  and  the 
fixed  oil  as  extracted  by  ether,  were  determined.  In  the  first  half  dozen  analyses 
the  soluble  salts  of  the  ash  were  weighed,  but  as  this  experiment  developed  nothing 
which  could  not  be  inferred  from  the  weight  of  the  iw*h  aud  its  silicious  residue,  it  was 
omitted  in  subsequent  examinations.  Sulphate  of  lime  appeared  iu  the  ash  in  a  few 
4nstances.  The  estimation  of  the  oil  shows  that  this  constituent  of  the  seed  is  usually 
expressed  before  the  mustard  is  ground.    Hassall  states  the  normal  quantity  of  fixed 
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laD  to  bo  35.7  per  cent.    The  sample  W  1  in  Ihe  I'ol lowing  Yml  gives  28  per  cent,  and 

jZ  7  iSl-4  per  cent.,  but  the  others  arc  notably  deli<'iwit,  even  thi»o  which  are  nnniixed 
with  ilr>l>:isiii^  snhslances. 

The  pure  iiiii'-t  [uds,  \\  .■  and  11,  were  faded  in  color,  and  would  no  doubt  have  been 
tiem-d  with  xo»|>iei"[i  hy  the  puUic  who  air  accustomed  to  the  liright  color  given  by 
the  turmeric  admixture.    W  1  utid  2,'L'i  and  4,  and  D  3  were  put  up  in  amall  cans;  the 

others  were  in  bulk  : 

j 

3 

i 

1 

I 

i 

L          1 

7.P0 

2. 68 

iaas 

J  Wnwt-flopr  nnd  turmeric. 

B.ta 

IIS? 

Wbpat-floar. 

4 

&M 

6-Tfl 

*9 

0.08 

Cbicfly  rlco  cad  tunnent,  with  a  little  rnniUrd  utdt 

6  B4 

74 

f 
7 
- 

172 

4.50 

08 

a 

7. 14  i  t  Lnrge  percenlageo  of  wheaWUrcli  ond  turmeric. 

lo-ia 

H 

D.64 

CarjEB  uuiren1aj[0  wheat   and  7.W  per  cent,  lime  anl- 
pTisW. 

|  llii-.-  .irnl  I  lil  ]-ii  ; lo. 

3 

12.  M 

H 

IS.  DO 

4 

G.BO 

t;» 

.SS 

''  'W 

The  anh  in  eaeb  of  the  samples  was  examined  for  metallic  impurities.     The  presence < 

!  carbonates  in  the  ash  showed  the  absence  of  mineral  acids.     A3audW  1  wore  alive- 

iib  anguillula. 

I 

lb 

1*1 

Mi 

I 

I" 

Mil  9 

IIMKO 
1015.  B 
100B.4 
101  J.  4 

S.M 

7.12 

157 
8.M 
B.22 

4.09 

1(l'.'ll.1l 

4.07 

a.  so 

1014.4 

aw 

I 


pi  cki.es. 
•ample  of  pickle*  wia  sent  in  for  examination  by  the  Paymaster-General  of  the 
It  wm  free  from  copper  and  mineral  acids,  and  the  liquor  contained  3.0G  per 
of  monohyd  rated  acetic  acid. 
4A26QOXQ 23 


APPENDIX   F. 

GAUGING  OF  PUBLIC  SEWERS. 

By  George  E.  Waring,  Jr. 

Newport,  R.  I.,  July  19,  1880. 

Sir  :  Appended  hereto  please  find  my  report  on  the  gaugings  of  sewers  in  different 
parts  of  tne  country,  which  have  been  earned  on  during  the  past  year  under  my  direc- 
tion by  the  order  of  the  National  Board  of  Health. 
Respectfully,  yours, 

GEO.  E.  WARING,  Jr. 
Dr.  T.  J.  Turner, 

Secretary  National  Board  of  Health. 


The  purpose  of  these  gaugings  was  to  determine  the  size  of  conduit  needed  for  the 
removal  of  the  greatest  amount  of  sewage  matter  produced  by  given  populations;  in 
•other  words,  to  determine  the  degreo  to  which  it  would  be  safe  to  reduce  the  sizes  of 

£ublic  sewers  in  cases  where  the  object  is  only  to  remove  the  foul  sewage  matters  of 
ouseholds,  manufacturing  establishments,  public  institutions,  &c.  No  attempt  was 
made  at  an  elaborate  scientific  examination  of  the  flow,  beyond  what  was  necessary 
for  this  one  purpose. 

It  has  been  almost  the  universal  custom  up  to  this  time,  in  planning  a  system  of 
sewers  for  a  town,  large  or  small,  to  regulate  the  sizes  of  the  sewers  with  a  view  to 
the  removal  not  only  of  domestic  and  manufacturing  wastes,  but  also  of  a  consider- 
able amount  of  rainfall.    This  custom  is  open  to  several  objections: 

(1.)  Sewers  largo  enough  for  the  removal  of  storm-water  are  so  much  too  lar^e  for 
domestic  sewage  that  they  must  inevitably  be  foul  and  in  a  bad  sanitary  condition, 
•except  when  flushed  by  storm-water.  As  storm-water  is  often  withheld  for  many 
weeks  together,  and  often  at  a  season  when  the  decomposition  of  deposits  in  the  sewer 
is  most  active  and  injurious,  this  condition  constitutes  a  very  grave  sanitary  defect. 

(2.)  While  the  cost  of  storm-water  sewers  may  be  born  with  tolerable  ease  in  a  city 
where  the  whole  abutting  property  is  built  up,  the  distribution  of  such  a  charge 
•among  the  scattered  inhabitants  of  a  more  village-like  town,  where  lot  fronts  are  often 
very  much  larger  than  in  the  city,  constitutes  a  serious  burden — so  serious,  indeed,  as 
to  be  in  many  instances  prohibitory. 

(3.)  Aside  from  the  foul  air  produced  in  the  sewers  themselves,  the  decomposition 
of  the  filth  which  accumulates  in  the  catch-basins,  by  which  street-water  is  admitted 
to  the  sewers,  is  often  a  source  of  most  serious  offense,  if  not  danger. 

(4.)  By  extending  the  underground  removal  of  storm- water  to  the  very  crests  of 
"the  elevations  of  a  town,  the  gutter  fl-w,  even  at  points  where  it  could  cause  no 
inconvenience,  is  so  much  reduced  as  to  prevent  the  cleansing  of  the  gutters,  which 
would  otherwise  be  effected  with  each  storm. 

So  serious  are  the  objections  above  cited,  that  I  have  found  in  more  than  one  case 
serious  opposition  to  the  construction  of  sewers  on  the  part  of  local  sanitary  authori- 
ties. In  Baltimore  for  example,  where  the  removal  not  only  of  surface  water,  but  of 
the  liquid  wastes  of  households,  is  effected  by  surface  drainage  only,  a  very  influential 
portion  of  the  community  strenuously  resists  all  projects  for  sewerage,  because  of  the 
advantage  that  they  believe  now  to  be  derived  from  the  cleansing  effect  of  storm- 
water  flowing  through  the  streets. 

It  seems  to  me  more  than  questionable  whether  it  would  not  be  better  to  preserve 
the  surface  removal  of  rain-water  in  all  parts  of  the  town  where  its  accumulation 
would  rarely  amount  to  a  serious  interference  with  the  use  of  the  streets,  and  whore 
injury  to  private  property  is  not  to  be  apprehended.  This  would  enormously  reduce 
the  length  and  consequently  the  cost  of  the  storm-water  system,  and  would  at  least 
confine  to  certain  limited  localities  the  objectionable  features  which  are  now  so 
prominent. 

There  seems  to  be  good  ground  for  the  belief  that  if  the  sizes  of  sewers  can  be 
adjusted  to  the  removal  of  foul  wastes  only,  not  only  will  their  condition  be  very 
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mproved,  but  their  cost  will  be  bo  vastly  reduced  as  to  bring  their  advantages 
the  reach  of  the  smallest  communities. 

le  most  important  step  in  determining  the  practicability  of  the  chances  above 
;ed,  the  National  Board  of  Health  commissioned  me  to  institute  such  a  series 
gings  as  would  determine  the  actual  pipe  capacity  required.  Formula)  in  use 
engineers  would  lead  to  substantially  the  same  result  with  actual  gau gings; 
eir  educational  effect  would  be  less  marked,  because  calculations  based  upon 
fie  formolae  are  less  readily  comprehended  by  the  average  municipal  ruler, 
irsuance  of  the  instructions  of  the  board,  I  have  instituted  the  following  gaug- 

sewer  in  Madison  avenue,  in  New  York,  having,  with  its  branches,  a  total  length 
at  7,000  feet,  and  occupying  a  district  about  half  built  up  with  nouses  of  good 

sewer  in  a  single  street  in  Providence,  R.  I. 

sewer  with  a  single  short  branch  in  Burlington,  Vt. 

x  sewers  in  a  closely-built  part  of  the  city  of  Milwaukee,  Wis. 

le  sewers  draining  the  New  York  State  Lunatic  Asylum,  at  Poughkeepsie. 

characteristic  sewer  in  the  city  of  Poughkeepsie,  N.  Y. 

he  sewers  draining  the  Massachusetts  Hospital  for  the  Insane,  at  Taunton,  Mass. 

large  sewer  in  Saint  Louis,  Mo. 

total  result  of  these  gaugings  affords  a  very  fair  average  result,  covering  a  suffi- 

ariety  of  conditions,  upon  which  I  submit  the  following  summary  of  the  facts 

ped: 

MADISON  AVENUE  SEWER,  NEW  YORK. 

ganging  was  intrusted  to  Stevenson  Towle,  esq.,  civil  engineer,  the  engineer 
rge  of  the  sewer  department  of  New  York,  who  kindly  consented  to  make  the 
gations.  Unfortunately  his  other  occupations  did  not  enable  him  to  complete 
>rk,  and  I  am  only  able  to  say  that  the  greatest  flow  of  the  Madison  avenue 
was  discharged  through  a  notch  (in  a  weir)  4  inches  wide,  which  it  filled  to  a 
of  3£  inches. 

PROVIDENCE,  R.  I.— PINE  STREET  SEWER. 

investigation  was  made  by  J.  A.  Judson,  esq.,  civil  engineer,  whose  report  may 
lmarized  as  follows:  The  total  length  of  this  sewer  is  1,391  feet.  Its  grade 
from  0.86  per  100  to  4.18  per  100.  The  district  which  it  drains  contains  60 
,  all  of  which  are  residences,  and  41  of  which  are  connected  with  the  sewer, 
bilging  in  this,  as  in  all  other  cases,  was  taken  at  the  time  of  the  greatest  use  of 
ot  the  week,  in  this  case  on  Monday  morning,  between  the  hours  of  8  and  11. 
>pth  of  flow  was  measured  at  intervals  of  fifteen  minutes.  Tho  population  trib- 
U>  the  sewer  numbers  2G7.  The  result  showed  that  the  greatest  flow  of  sewage 
d  a  depth  of  0.4375  inch  in  the  12-inch  sewer.  In  the  reducer,  which  brought 
rrenr.  into  a  channel  having  a  radius  of  3  inches,  the  greatest  depth  of  flow  was 
A  pipe  1.84  inches  in  diameter,  running  full  at  the  same  velocity,  would  carry 
satest  flow  of  sewage  from  this  population  of  267. 

BURLINGTON,  VT.— COLLEGE  STREET  SEWER. 

ganging  was  made  by  A.  R.  Dow,  esq.,  city  engineer.  The  total  length  of  this 
and  its  branch  is  2,790  feet.  Its  grade  varies  from  0.435  per  100  to  3.39  ner  100. 
strict  which  it  drains  contains  Hf>  houses,  of  which  54  are  connected  with  the 
Forty-nine  of  these  are  dwelling-houses,  and  5  are  stores  and  shops.  The 
ition  tributary  to  the  sewer  embraces  325.  The  ganging  was  taken  at  intervals 
linntes  from  7.30  a.  m.  to  10.30  a.  m.  The  result  showed  that  the  greatest  flow 
age  reached  a  depth  of  1.2  inches  in  a  pipe  of  3-inch  radius.  A  pipe  2.25  inches 
oeter,  running  full  at  the  same  velocity,  would  carry  the  greatest  flow  of  sewage 
his  population  of  325  persons. 

MILWAUKEE,  WIS. 

le  gauges  were  mado  by  A.  IT.  Scott,  esq.,  civil  engineer,  of  the  city  engineer's 
in  the  sewers  of  Detroit,  Martin,  Chestnut,  Biddle,  Wisconsin,   and  Huron 
u 

gaugings  of  the  Huron  street  sewer  are  of  especial  significance.  This  sewer  is 
lies  in  diameter.  The  grade  of  the  sewer  at  the  point  where  the  gaugings  were 
was  about  1  in  400.  The  area  tributary  to  the  sewer  is  about  70  acres,  all  nearly 
closely  built,  containing  500  houses,  mostly  dwellings,  and  a  total  population  of 
Onehundred  and  thirty-two  of  the  buildings  are  not  connected  with  the  sewer; 
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the  remaining  368  buildings  contain  a  total  population  of  3,177,  all  of  whom  are  ttflh*-~~ 
utary  to  the  sewer.     There  are  several  hotels,  saloons,  small  factories,  and  livaty 
stables;  so  that  the  district  is  fairly  representative  of  an  average  city  area. 

The  greatest  flow  in  the  main  sower  on  u  washing  day  " — the  greatest  flow  of  tilt 
week — attained  a  depth  of  6  inches,  the  diameter  of  the  sewer  being  442  inches. 

The  channel  being  reduced  to  a  diameter  of  10  inches,  the  greatest,  depth  of  the  flmr 
was  4.5  inches.  Reduced  to  a  diameter  of  8  inches  the  depth  remained  the  same— 4.5 
inches.    Reduced  to  a  diameter  of  6  inches,  it  reached  a  depth  of  5.5  inches. 

The  influence  on  the  velocity  of  the  stream  by  increasing  its  hydraulic  wean  depth 
is  illustrated  by  the  following  figures : 

"  Forty-two  inch  sewer,  6  inches  deep ;  cross-section  of  stream,  121.3  square  inches. 

"  Ten-inch  sewer,  4.5  inchds  deep ;  cross-section  of  stream,  33.1  square  inches. 

'*  Eight-inch  sewer  4.5  inches  deep ;  cross-section  of  stream,  27.7  square  inches. 

"  Six-inch  sower,  5.5  inches  deep;  cross-section  of  stream,  27.14  square  inches." 

POUGHKEEPSIE,  N.  Y.— -HUDSON  RIVER  STATE  HOSPITAL. 

This  gauging  was  made  by  J.  A.  Judson,  esq.,  civil  engineer.  This  institution  uses 
a  daily  average  of  about  80,000  gallons  of  water.  The  entire  waste,  including  boiler- 
house,  laundry,  and  kitchens,  is  discharged  through  a  main  sewer  12  inches  in  diameter. 
Its  least  fall  is  1  foot  in  100  feet,  and  its  average  fall  is  about  5  feet  in  100  feet,  so  that 
its  contents  flow  at  high  velocity.  On  the  day  of  examination,  Jauaary  17,  1880,  the 
hospital  had  301  inmates — 241  patients  and  60  employes.  The  flow  was  measured  be- 
tween 9  a.  m.  and  12  m.,  at  intervals  of  ten  minutes.  The  maximum  discharge  took 
place  at  9.30.  The  channel  was  reduced  to  a  diameter  of  6  inches,  and  the  measure- 
ments were  made  with  a  thin  strip  of  wood  set  edgewise  to  the  current.  The  maximum 
flow  attained  a  depth  of  3.25  inches.  At  9.20  it  had  attained  2.50  inches,  and  at  9.40 
it  reached  only  2.75  inches.    At  11.20  it  again  touched  3  inches. 

A  concise  statement  of  the  case  would  be  this :  301  persons  consuming  80,000  gallons 
of  water  per  day,  being  2G5  gallons  per  head,  produced  an  amount  of  sewage  sufficient 
at  its  maximum  to  create  a  stream  in  a  6-inch  pipe  3±  inches  deep.  • 

The  greatest  flow  (3.25  inches)  would  have  been  carried  by  a  pipe  4.25  inches  in 
diameter,  running  full  at  the  same  velocity. 

POUGHKEEPSIE,   N.   Y. — MARKET  STREET  8UBDI8TRICT  SEWER. 

This  gauging  was  conducted  by  J.  A.  Judson,  esq.,  civil  engineer.  This  is  a  15-inch 
vitrified  pipe  sewer,  draining  Church  street,  Noxon  street,  and  a  part  of  Market  street. 
The  total  length  of  the  sewer  delivering  at  the  point  of  gauging  is  2,766  feet.  The 
number  of  houses  tributary  to  the  sewer  was  39,  and  the  population  426.  The  great- 
est flow  of  their  sewage,  measured  in  a  pipe  6  inches  in  diameter,  was  2.25  inches.  It 
might  all  have  been  carried  in  a  pipe  a  trifle  more  than  3  inches  in  diameter. 

TAUNTON,  MASS. — STATE  LUNATIC  A8YLUM. 

The  gaugings  at  this  hospital  were  conducted  by  J.  A.  Judson,  esq.,  civil  engineer. 
This  hospital  is  situated  about  one  mile  south  of  the  city,  on  elevated  ground,  near 
Mill  River.  The  building  is  large  and  is  abundantly  supplied  with  water  from  its  own 
steam-pumping  works,  about  40,000  gallons  per  day  being  used  for  all  purposes,  in- 
cluding the  laundry.  The  main  sewer  is  a  10-mch  iron  nipe.  This  sewer  carries  away, 
in  addition  to  roof-water,  the  entire  waste  of  the  establishment  with  the  exception  of 
the  laundry,  which  delivers  through  an  independent  sewer  to  be  referred  to  hereafter. 

The  flow  of  the  10-inch  sewer  was  reduced  to  a  diameter  of  6  inches,  and  gaugings 
were  taken  at  the  usual  intervals  of  ten  minutes  during  the  time  of  the  greatest  use  of 
water  in.  the  establishment.  The  summary  of  the  report  shows  that  the  population 
occupying  this  hospital,  659  in  number,  produced  sewage  matter  from  all  sources,  ex- 
cept the  laundry,  sufficient  to  cause  a  depth  of  flow  in  the  6-inch  pipe  of  only  If  inches 
at  the  greatest.  A  sewer  3  inches  in  diameter  (2.96)  would,  with  a  flow  ot  the  same 
velocity,  discharge  the  greatest  amount  yielded  by  this  population. 

A  separate  investigation  of  the  flow  of  the  lauudry  sewer  showed  very  great  varia- 
tions, due  to  the  fact  that  sometimes  one  and  sometimes  all  of  the  large  washing  ma- 
chines, five  in  number,  were  emptied  suddenly,  producing  a  great  momentary  increase. 
The  minimum  flow  between  9.30  and  11.30  a.'  m.  was  less  than  1  inch  in  depth  (.875). 
At  10.40  a.  m.  the  maximum  flow  was  produced  by  the  simultaneous  emptying  of  all 
the  machines.  This  raised  the  depth  of  water  in  the  6-inch  pipe  to  2£  inches.  In  ten 
minutes  it  had  fallen  to  1±  inches.  The  maximum  flow  would  have  been  carried  at 
the  same  velocity  through  a  pipe  3.50  inches  in  diameter. 

The  entire  maximum  flow  of  the  two  sewers  would  have  been  carried,  supposing  the 
velocity  to  be  the  same,  in  a  pipe  4.58  inches  in  diameter.    (It  is  worthy  of  notice  that 
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Table  showing  street  numbers,  u*es,  population,  and  connection  or  non-connection  of  building 
with  the  Market  street  subdistrict  sever,  Poughkeepsie,  X.  Y.,  January  19,  1880. 


Street  number. 


MARKRT  STRUT. 


69. 

70. 

81. 

82 

88. 

89. 

85. 

83. 

90. 

92. 

93. 

93. 

99. 
100. 
102. 
104. 
106. 
110. 
112. 
114. 
116. 
117. 


a 
i 

h 
j 

a 


I 

i 

a 


HOXOH  0TBIBT. 


12.. 
14.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
22*. 
28.. 
24.. 
25.. 
26.. 
30.. 
81.. 
82.. 
83.. 
34.. 
89.. 
41.. 
43.. 
46.. 
47.. 
48.. 
50.. 
51.. 
62.. 
54.. 
55.. 
56.. 
57.. 


CHURCH  STRUT. 


176. 
178. 
180. 
181. 
182. 


2 
1 
1 
1 
1 
2 
2 
1 
1 
2 


1 
1 
1 
1 
2 
1 
1 


10 

3 

8 

6 

9 

5 

8 

5 

10 

10 

40 

4 


Uses  of  building. 


4 

7 
6 
8 
4 
3 
4 


4 

6 


2 
1 


3 
8 
7 
4 
8 
2 
8 
8 
4 
7 
6 
7 
6 
8 
6 
14 
4 
7 
5 
4 
7 
8 
4 
2 
4 
7 
6 
1 
8 


Residence 

...do 

. .  .do 

, . .  .do 

do 

— do 

do 

— do 

,  ...do 

— do 

— do 

— do 

School  — 
Residence 

...do 

. . .  .do 

do 

....do 

do 

....do 

....do 

.  ...do 


Stable 

Residence 

....do 

....do 

. . .  .do 

....do 

. .  ..do 

. ..  .do 

. .  ..do 

. . .  .do 

.  ...do 

....do 

...do 

....do 

. ..  .do 

do 

....do 

. ..  .do 

do 

Boarding-house. 

Residence 

do 


.do 
.do 
.do 

do 
.do 

do 
.do 

do 

do 
.do 
.do 


8 
8 


Church.  .. 

Residence 

Stable 

Residence 

. ...do  ..... 

Stable.... 

Residence 


10 
3 
8 


5 

8 


10 


4 

7 
6 


6 
9 


8 


8 


8 

6 

14 

4 
7 


2 

4 
7 
6 
1 
8 


8 
8 


Remwks. 


5 
10 


40 


8 
4 

3 

4 


4 

6 


8 


2 
8 
8 

4 


6 

4 
7 
8 

4 


Connected  on  Church  street. 
Drains  out  of  district. 


Connected  on  Noxon  street. 
Do. 


Rear  building. 
Front  building. 
Day-school. 

Vacant;  connected. 


See  No.  89  Market  street 
See  No.  85  Market  street. 
Not  connected. 


Vacant;  not  connected. 


Washing  of  aU  done  in  house. 


Nmbered  on  Academy  street 

Christ,  Episcopal,  net  con. 
See  No.  69  Market  street. 
Not  connected. 


Connected. 


'And  others. 
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Table  tlunning  itrnet  number;  km*,  population,  <f-c— Continued. 


Stmt  nnmbtT. 

■si 

1 

= 

| 

i 

UkboC  bnilding. 

ji 

jl 

h 

li 

Remvk*. 

cim  tinned. 

1 

i 

4 
S 

1       j.,    |  lnyi-a. 

7 

182 

Public  school  So  J  '     i«3                nmVstboUt*  only. 
Uo.r.'io;  aUlilo .>....    Sot mhnM 

! 

1 

Ml 

a     8(*blB;  vteiuif,  and  not  cob. 

> 

i 
i 

'.'. 

la 

a 

7 

T 

i 

t 
i 

M 

IB 
7 

1 

• 

1 

S   

S  J 

so      <w 

N  amtwred  on  Academy  ttTMt 

«.„,. 

tW 
III 

~ao~»M 

~^t~tu 

12-lucli  pipe  not  g. 


2SO0  I  Minimum,  . 


*l    "" 
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Table  showing  street  nwmbere,  tuet,  population,  and  connection  or  non-connection  of  building* 
with  the  Pino  street  tower,  Providenoe,  R.  /.,  October  6, 1879. 


Street  number. 


918. 


940 
942. 

258 

982 


970. 
970. 


900. 

904. 


810. 
922 


940. 
946 
98. 

991. 


939 

947. 


961. 


9T1« 
975. 
979. 
981. 


9*0  . 

901t. 
90S.. 


811 
917. 
910. 
991. 


997. 


997 


Total 


Vacant. 

9 

9 
4 
2 
2 
2 
1 
Vacant. 

2 

I 

1 

U 

2 
1 

1 

II 

2 
2 
1 
2 

1 
2 

1 

4 

1 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 


A 


2 
2 
2 
1 
2 
2 


1 
1 
2 
1 
2 
Vacant 

2 

2 
1 
1 
1 
2 


89 


10 

1 

Vacant 

7 
6 
10 
7 
6 
8 
0 
Vacant 

7 

5 

2 

10 

6 
7 
9 
8 

5 

10 

4 

0 

5 

11 

6 

10 

2 

7 
12 
5 
7 
6 
5 
8 
6 
8 
0 


Uses  of  building. 


Residence 
Grocery  .. 
Residence 


do 

do 

do 

do 

...... do 

do 

do 

do 


Remarks. 


do. 

do 

do 

Boarding-house. 


Residence 

do 

do 

Boarding-house 


Residence 


.do 

.do 

.do 

.do. 

.do. 

.do 

.do. 


8 
8 
7 
7 
6 
11 
1 
8 
7 
6 
8 
7 
Vacant 

4 
10 

6 

4 
10 

6 


866 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do  

do 

do 

do 

do 

do 

do 

do 

do 

Khoe-shop 

House  and  meat-shop. 
Honse  and  barber-shop 
House  and  laundry  .. . 

Residence 

do 

Stores  


Residence 

do... 

do... 

do... 

do... 

do... 


10 


Vacant;      connected     with 
sewer. 


8 
0 


10 
7 
6 


House  not  numbered. 


7 

6 

2 

10 


7 
8 
8 


10 


6 
11 


6 
10 


I 


Vacant;      connected    with 
sewer. 


Washing  of  seren  persons 
not  done  here. 


Washing  of  Are  persons  not 
done  here. 


No.  98  Chestnut;  not 
beredonPine. 


12 


5 
7 
6 


No.  17  Gould 


6  ! 


8 
6 
8 


8 
8 
7 
7 
6 
11 


No.  20  Claverick  street 


Not  connected. 


8 


8 
7 


7 
6 


4 

10 

6 

4 

10 


r 


Vacant;     connected    with 
sewer. 

Back  of  827;  no  number. 


267  I      90 


*  No  answer  to  beQ.  t8osp  factory  in  rear :  connected,  but  not  discharging  October  8, 1879. 

\  And  others. 

Total  number  of  buildings  possibly  tributary  to  the  Pine-street  sewer #9 

Total  nam  oer  of  buildings  actually  tributary  to  the  Pine-street  sewer,  October  6, 1879 41 
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APPENDIX    G- 

REPORT  UPON  THE  EFFECT  OF  INOCULATING  THE  LOWES 
ANIMALS  WITH  DIPHTHERITIC  EXUDATION. 

By  Drs.  H.  C.  Wood  axd  Henry  F.  Form  ad. 

The  object  of  the  research  which  we  have  the  honor  to  report  to  your  board  was  to 
determine  whether  it  is  possible  to  produce  diphtheria  in  the  lower  animals  by  the  in- 
oculation of  the  exudations  from  diseased  human  subjects.  The  experimental  results 
and  theories  promulgated  by  Oertel,  Trendelenburg,  and  others  are  so  well  known 
that  we  shall  give  no  detailed  references  to  them,  but  confine  ourselves  to  our  own 
experimental  researches  and  the  discussion  of  essential  facts.  There  can  be  no  doubt 
that  animals  not  rarely  die  of  pseudo-membranous  affections  offering  symptoms  sim- 
ilar to  those  of  diphtheria  in  man.  An  epidemic  of  such  disorder  amongst  rabbits  will 
be  spoken  of  later  from  our  own  experience.  It  is,  however,  by  no  means  certain  that 
these  pseudo-membranous  affections  in  the  lower  animals  are  the  same  as  the  human 
disorder.  In  attempting  the  systematic  investigation  of  the  subject  our  iirst  series  of 
experiments  were  made  to  determine  the  effects  of  inoculating  animals  with  membrane 
taken  from  persons  sick  with  diphtheria.  The  poison  was  put  in  little  pockets  made 
with  a  lancet  under  the  skin,  or  inoculated  by  scarification  in  the  mucous  membrane 
of  the  mouth ;  in  many  instances  both  methods  were  simultaneously  practiced;  unless 
otherwise  stated,  no  antiseptics  had  been  used  on  throat  near  the  time  of  taking  away 
the  membrane. 

There  are  recorded  in  the  table  first  given  thirty-two  experiments,  in  only  six  of 
which  the  animals  died,  unless  killed  accidentally  or  otherwise.  The  time  between 
the  dates  of  death  and  of  the  last  inoculation  was,  Experiment  IV,  six  days;  Experi- 
ment VI,  seventy  hours;  Experiment  XI,  fifteen  days;  Experiment  XVI,  eleven  days; 
Experiment  XXIII,  thirteen  days;  Experiment  XXV,  two  days.  The  question  natur- 
ally arises  as  to  whether  the  few  animals  in  which  the  inoculation  was  followed  by 
death  died  of  diphtheria  or  of  some  other  disease.  There  is  only  one  sign  which  can 
be  considered  pathognomonic  of  the  diphtheritic  process,  namely,  the  formation  of 
false  membrane  in  various  parts  of  the  body;  and  it  is  to  be  noted  that  only  in  one 
case  were  there  any  exudations  present  in  any  organ  which  could  give  rise  to  the  slight- 
est suspicion  that  the  animal  died  from  diphtheria.  In  this  case,  Experiment  XVI, 
there  was  only  an  indication  of  exudation  upon  the  trachea,  which,  while  it  may  have 
been  due  simply  to  a  catarrhal  inflammation,  presents  some  of  the  characteristics  of 
false  membrane.    A  microscopic  specimen  of  this,  Experiment  A,  page  385. 

It  has  been  asserted  by  Oertel  that  animals  which  have  been  inoculated  with  diph- 
theritic material  die  with  their  internal  organs  infested  with  micrococci,  and  that 
the  presence  of  these  is  characteristic  of  diphtheria.  We  have  carefully  examined  the 
internal  organs  of  the  rabbits  which  died,  as  well  as  the  blood  of  those  which  survived, 
and  found  no  micrococci.  In  this  our  results  are  in  complete  accord  with  the  very 
careful  labors  of  Curtis  and  Satterthwaite. 

The  utmost  care  is  necessary  to  prevent  the  entrance  into  the  blood  of  bacteria, 
from  without.  Thus,  we  have  cut  the  jugular  vein  of  a  rabbit  and,  examining  the 
blood  at  once,  found  it  entirely  free  from  bacteria.  When,  however,  after  the  lapse  of 
a  few  minutes  the  post  mortem  was  concluded  and  the  heart  opened,  the  blood  therein 
contained  possessed  an  abundance  of  these  low  organisms. 

It  will  hereafter  be  shown  that  micrococci  indistinguishable  from  those  of  diphtheria 
are  abundant  in  the  false  membrane  produced  tranmatically  in  the  trachea  of  rabbits, 
and  we  therefore  conclude  that  these  organisms  are  at  least  not  characteristic  of  diph- 
theria. If  they  be  so,  however,  we  must  conclude  that  none  of  the  animals  which  we 
inoculated  took  the  disease,  since  no  bacteria  or  micrococci  were  present  except  in 
the  lungs,  upon  whose  surface  thev  may  often  be  met  with  in  animals  which  certainly 
have  not  been  infected  with  diphtheria. 

If  our  animals  did  not  die  of  diphtheria,  of  what  did  they  die  ?  A  study  of  the  post- 
mortem reports  will  show  that  in  every  case  the  internal  organs  were  tubercular,  and 
in  many  cases  intensely  so ;  also,  that  tubercular  disease  was  found  in  the  organs  of 
rabbits  which  were  killed  some  days  after  inoculation.  It  is  therefore  a  very  natural 
belief  that  in  those  cases  in  which  death  was  long  delayed  it  was  due  to  tuberculosis. 
It  certainly  is  very  possible  that  when  death  takes  place  soon  after  inoculation  it  may 
be  the  result  of  a  non-specific  blood  poisoning,  and  not  of  diphtheria.  In  the  experi- 
ments of  Curtis  and  Satterthwaite.  death  not  rarely  occurred  in  n  very  brief  time; 
with  us  it  was  almost  always  very  long  delayed.    The  difference  may  have  been  from 
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our  using  smaller  portions  of  the  diphtheritic  material  and  inoculating  less  deeply  than 
did  those  gentlemen.  It  is,  perhaps,  proper  to  call  attention  to  the  fact  that  in  no 
case  did  inoculation  in  the  mouth  produce  either  local  or  general  symptoms. 

In  order  to  discover  whether  the  diphtheritic  exudation  acted  specifically  in  the  pro- 
duction of  tubercle,  or  whether  it  merely  set  up  a  local  inflammation  which  formed  a 
focus  of  infection,  we  experimented  by  putting  under  the  skin  of  rabbits  small  masses 
of  innocuous  foreign  matters. 

It  will  be  seen  that  in  five  out  of  nine  of  these  experiments  tubercle  was  found  after 
death ;  this  large  proportion  apparently  demonstrates  that  a  simple  local  inflammation 
may  in  the  rabbit  act  as  a  source  of  tubercular  infection.  Now,  in  our  experiments, 
as  in  those  of  Drs.  Curtis  and  Satterthwaite,  where  diptheritic  matter  was  inoculated, 
inflammation  was  almost  always  induced  at  the  seat  of  the  lesion,  with  the  formation 
of  large  lumps  containing  cheesy  matter.  These  facts  being  so,  it  is  a  fair  deduction 
that  the  tubercles  were  secondary  to  these  inflammatory  foci,  and  were  therefore  an 
indirect  and  not  a  direct  result  of  the  inoculation.  We  believe,  therefore,  that  diph- 
theritic membrane  placed  under  the  skin  or  in  the  muscles  of  rabbits  may  cause  death 
in  a  few  hours  by  tie  production  of  a  blood  poisoning,  which  is  not  accompanied  by 
auy  specific  symptoms  or  lesions,  or,  after  many  days,  by  the  development  of  a  second- 
ary tuberculosis. 

The  method  by  which  Trendelenburg  asserts  that  he  succeeded  in  producing  diph- 
theria in  rabbits  consists  in  placing  the  exudation  matter  in  the  trachea.  As  our  ex- 
periments have  led  us  to  attach  no  importance  to  micrococci  as  a  test  of  diphtheria, 
we  naturally  have  suspected  that  the  membrane  when  placed  in  the  trachea  produces 
simply  a  tracbitis.  This  suspicion  has  been  strengthened  by  the  observation  that  acute 
pseudo-membranous  trachitis  and  angina  seem  to  occur  in  rabbits.  Such  an  epidemic 
destroyed  during  the  last  winter  a  number  of  rabbits  kept  by  one  of  us  in  a  perfectly 
clean  place.  The  rabbits  first  showed  sickness  by  refusing  food ;  examination  then 
detected  swelling  of  the  tonsils  with  exudation  upon  them.  There  was  high  fever 
with  increase  of  the  local  svmtoms  until  the  animals  became  entirely  unable  to  swal- 
low. Death  occurred  in  from  three  to  seven  days,  preceded  by  great  difficulty  of 
breathing  and  profound  exhaustion.  False  membrane  was  abundaut  in  the  mouth 
and  trachea.  It  showed  on  examination  all  the  characteristics  of  diphtheria  exuda- 
tion. If  it  meets  the  approbation  of  the  National  Board,  we  would  like  during  the 
coming  winter  to  determine  experimentally  whether  it  is  not  possible  to  produce  at 
will  such  diphtheria-like  epidemics;  and  also  how  far  contagion  has  to  do  with  the 
8] nead  of  the  disorder. 

The  next  series  of  experiments  were  undertaken  to  determine  the  correctness  of  the 
assertion  of  Trendelenburg  that  the  introduction  of  pseudo-membrane  into  the  trachea 

Eroduces  diphtheria.  Unfortunately,  owing  to  the  coming  on  of  warm  weather,  we 
ave  been  unable  to  obtain  a  sufficient  supply  of  exudation  to  test  the  subject  fully,  but 
it  will  be  seen  that  in  one  of  the  four  experiments  made  with  dried  exudation  pseudo- 
membranous trachitis  was  produced.  So  that  Trendelenburg's  assertions,  which  have 
also  been  confirmed  by  Oertel,  seem  to  be  correct.  But  we  do  not  feel  that  our  experi- 
ments have  as  yet  been  sufficient  to  enable  us  to  speak  positively  from  personal 
knowledge. 

As  stated  by  Professor  Oertel  and  other  observers,  the  injection  of  certain  corrosives 
will  produce  in  the  rabbit  pseudo-membranous  trachitis. 

Our  next  series  of  experiments  were  performed  to  determine  whether  such  produc- 
tion is  possible  in  other  animals  than  the  rabbit,  and  also  whether  the  membrane  thus 
obtained  resembles  that  occurring  spontaneously  or  produced  by  the  introduction  of 
diphtheritic  matter  into  the  trachea. 

The  experiments  which  are  recorded  in  the  last  table  show  that  ammonia  is  able  to 
produce  in  the  cat  and  dog,  as  well  as  in  the  rabbit,  a  pseudo-membranous  trachitis. 
Professor  Oertel  states  that  the  membrane  produced  by  cauterization  of  the  trachea 
differs  from  diphtheritic  membrane  in  containing  no  bacteria.  What  has  led  bim  to 
such  an  assertion,  we  cannot  comprehend.  When  (he  death  occurred  very  quickly 
bacteria  and  micrococci  may  have  been  less  abundant  in  the  traumatic  membrane  than 
in  that  taken  from  the  throat  of  patients,  but  when  the  animal  survived  some  davs 
and  the  bacteria  had  sufficient  time  to  develop  themselves — when,  in  other  words, 
they  were  afforded  as  good  opportunity  of  growth  as  in  the  natural  disease — they  were 
immensely  abundant,  in  some  cases  seeming  to  make  up  a  large  part  of  the  bulk  of 
the  membrane. 

If  it  be  possible  to  produce  a  fatal  pseudo-membranous  trachitis  by  placing  the 
diptheritic  membrane  in  the  trachea,  and  not  possible  to  cause  septicaemia  by  inocu- 
lating other  portions  of  the  body  with  the  same  material,  it  would  appear  as  though 
diphtheria  might  be  originally  a  local  disease  with  a  subsequent  septic  poisoning.  The 
scope  for  investigation  here  opened  is  very  great ;  on  account  of  the  lack  of  time,  we 
have  not  attempted,  at  present,  to  answer  fully  the  questions  which  arise ;  we  have, 
however,  performed  a  number  of  experiments  to  determine  whether  any  products  of 
disease  other  than  diptheritic  exudations  are  capable  of  causing  pseudo-membranous 
trachitis. 
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Tn  looking  orer  the  lost  table,  it  will  he 
seen  that  in  two  of  the  ten  experiments 
pseudo-membranous  trachitis  was  caused 
by  the  introduction  of  organio  matter 
into  the  trachea.  Jn  both  of  the  cases  in 
which  false  membrane  was  produced  the 
injected  material  won  pus;  and  it  will  be       ■ 

noticed  that  only  four  such  experiments  .  = 

were  made,  bo  that  the  proportion  of  sue-  .  j 

cessful  result  is  very  large,  mncb  larger  -.  1 

indeed  than  with  true  diphtheritic  eiu-  i  3. 
dation  in  our  experiments. 

Trendelenburg    found    that    not   only  = :-' 

ammonia,  but  also  various  other  chem-  £' 

ical  irritants  are  capable  of  causing  the  I  ~ 

formation  of  false  luenibraue  in  the  Ira-  I '~- 

chea;   many  years  since   it  was  proven  c  I 

that  tincture  of  cantharides  will  do  the  2  3 

same  thing.      It  wonld  seem,  therefore,  | 

thnt  in  tho  trachea  the  fromation  of  a  |~S 

pseudo-membrane  is  not  tho  result  of  any  ft  9, 

peculiar  or  specific  process,  but  simply  of  5  E 

an  intense  inflammation,  an  inflammation  %%■ 

which  may  be  produced  by  any  irritant  of  ■  jj- 

sufficient  power.    This  fact,  certainly,  is  ~i 

very  suggestive  In  regard  to  the  pathology  "S 

of  diphtheria,  and  whilst  we  are  not  pre-  ~i 

pared  to  conituit  ourselves  to  any  theory,  j£| 

it  dots  seem  proper  to  call  attention  to  I  £ 

certain  facts  as  indicating  a  very  simple  J  S 

explanation  of  the  peculiarities  of  the  5  § 

disease.  §■? 

It  is  certain  that  as  in  the  lower  ani-  ?  6 
main,  so  also  in  uian,  will  chemical  irri-      ? 

tants  protluce  a  pseudo-menihra nous  tra-  *  ~j 

chitis;  we  are  also  well  assured  that  there  £■$ 

is  no  anatomical  difference  which  can  be  3| 

detected   with   the   microscope    between  jj"o 

the  lesions  of  true  croup  and  diphtheritic-  ?B 
angina,     A  difference  has  been  lielievod      6 

by  some  pathologists  to  exist  between  the  *  * 

two  diseases,  in  that  in  croup  the  mem-  ce 

brane  separates  easily;  in  diphtheria  with  |" 

great  diHIculty  from  mucous  membrane.  *  | 

Thisseeins  to  arise  from  a  misunderstand-  I  J 

ing.    Tho  mucous  membranoof  the  fauces  |  E 

and   mouth  has  a  squamous  nut  easily  I  I 

detached    opithi'lium,   and    consequently  " 

membrane  connected  with  or  springing  J  I 

from   such   snrface   is  firmly   adherent.  I  i 

The  epithelium  of  tho  trachea  is  colum-  |  ■ 

nar,  ciliated,  and  detaches  with  the  nt-  s  * 

most  facility  even  in  normal  condition  of  t 

the  organ ;  hence  membrane  attoclied  to  s 

it  separates  readily.     The  membrane  of  §  _ 

diphtheritic  tracbitis  is  always  readily  -  - 

detached   in  the  line  of  the  epithelium.  E  9 

lllillllA  IllHfl  JuiU'   Tllllt.  tlm   <.VII_  =■  1. 


Our  prepumlioiis  also  hImiu  tlmttli 
dation  of  llii-  .  .i  |  ...  iittlaiiiumtioii  ex. 
cited  artiti. mill  in  the  trachea  is  tint 
merely  superficial,  tint  :il.-.  .ex  tends  below 
the  basemen r  im-iiilimiir.  Some  of  tile 
best  clinical  an  I  hi  iri  ties  nf  the  day  teach 
that  then-  i-  ■■■>  itweitttal  clinical  differ- 
ence between  true  croup  mill  diphtheria, 
caws  conunencing  apparently  as  local 
sthenic  inltammation  and  ending  as  the 
typical  adynamic  systemic  poisoning. 
Every  practitioner  mast  have  seen  cases 
of  angina  in  which  bo  was  in  doubt 
whether  to  call  the  affection  diphtheria 
or  not;  tho  tery  frequent  diagnosis  of 
4428  CONG 25 
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"diphtheritic  sore  throat"  is  a  strong  evidence  of  this.  There  have  been  cases  in 
which  diphtheritic  matters  absorbed  by  a  wound  have  produced  symptoms  very 
closely  resembling  those  of  ordinary  septic  blood-poisoning  from  post  mortem  wounds, 
<fcc. ;  there  have  ocencases  of  the  formation  of  false  membrane  about  wounds,  <frc, 
without  any  known  exposure  to  a  specific  diphtheritic  poisoning,  indicating  that  the 
systemic  tendency  to  this  peculiar  form  of  exudation  is  capable  of  being  engendered 
by  other  than  the  specific  poison  of  diphtheria;  finally,  diphtheria  seems  sometimes 
to  be  produced  by  exposure  to  cold. 

A  general  view' of  these  facts  seems  to  indicate  that  the  contagious  material  of  diph- 
theria is  really  of  the  nature  ot.a  septic  poison  which  is  also  locally  very  irritant  to 
the  mucous  membrane;  so  that  when  brought  in  contact  with  the  mucous  membrane 
of  the  mouth  and  nose  it  produces  an  inteuse  inflammation  without  apsorbtion  by  a 
local  action.  Whilst  absorption  is  not  necessary  for  the  production  of  the  angina,  it 
is  very  possible  that,  the  poison  may  act  locally  after  absorption  by  being  carried  in 
the  blood  to  the  mucous  membrane.  Further,  under  this  theory  it  is  possible  that  the 
poison  of  diphtheria  may  cause*  an  angina  which  shall  remain  a  purely  local  disorder, 
no  absorption  occurring,  or  a  simply  local  trachitis  produced  by  exposure  to  cold,  or 
some  other  non-specific  cause,  may  produce  the  septic  material  when  absorption  shall 
cause  blood-poisoning,  the  case  ending  as  one  of  adynamic  diphtheria. 

Some  such  explanation  as  those  here  offered  seems  to  reconcile  the  antagonistic 
opinions  concerning  the  value  of  local  treatment  in  diphtheria ;  because  it  is  plain  that 
the  value  of  such  treatment  must  largely  depend  upon  whether  the  angina  has  or  has 
not  been  preceded  by  absorption. 

There  is  one  more  important  clinical  feature  of  the  disorder,  which  under  other 
views  of  the  disease  seems  inexplicable,  but  which  with  the  present  theory  is  easily 
explained.  Diphtheria  differs  from  the  exanthemata  by  the  fact  that  one  attack  in 
no  way  protects  against  a  second.  It  will  be  seen  that  the  theories  here  pat  forward 
remove  the  affection  entirely  from  any  relation  with  exanthemata,  placing  it  rather 
with  septic  diseases,  which,  as  is  well  known,  may  recur  indefinitely. 

We  want,  however,  distinctly  to  state  that  we  do  not  consider  these  ideas  to  be 
more  than  suggestions,  and  it  is  useless  to  speculate,  except  as  a  guide  to  further  ex- 
perimental research.  It  does  seem  to  us  that  there  are  now  two  pathways  clearly  open, 
which,  if  carefully  followed,  must  lead  to  important  positive  or  negative  results.  The 
first  of  these  consists  in  the  making  of  careful  culture  experiments  to  determinewhether 
there  is  or  is  not  any  difference  between  the  bacteria  of  ammonia  and  diphtheritic  false 
membranes ;  the  second,  the  study  of  the  induction  of  epidemics  of  pseudo-membra- 
nous angina  and  trachitis  in  the  lower  animals,  and  the  relation  to  these  of  the  rapid 
cases  of  death  produced  in  the  lower  animals  by  diphtheritic  inoculation. 

There  is  still  another  somewhat  different  view,  which  seems  also  not  repugnant  to 
the  known  facts  of  the  case.  There  may  be  bacteria,  which,  although  they  offer  no 
points  of  difference  detectable  by  our  best  microsocopes,  are  really  very  diverse.  Two 
spermatozoa  or  two  ova  in  the  higher  animals  may  seem  to  be  exactly  alike  and  yet 
be  potentially  widely  separated.  Although,  therefore,  the  bacteria  of  an  ammonia 
false  membrane  seem  identical  with  those  of  a  diphtheritic  false  membrane,  they  are 
not  of  necessity  really  so.  Careful  studies  of  the  blood  of  patients  who  die  of  diph- 
theria should  be  made,  but  at  present  it  seems  altogether  improbable  that  bacteria 
have  any  direct  function  in  diphtheria,  «.  e.,  that  they  enter  the  system  as  bacteria 
and  develop  as  such  in  the  system  and  cause  the  symptoms.  It  is,  however,  possible 
that  they  may  act  upon  the  exudations  of  the  trachea  as  the  yeast  plant  acts  upon 
sugar,  and  cause  the  production  of  a  septic  poison  which  differs  from  that  of  ordinary 
putrefaction,  and  bears  such  relations  to  the  system  as  to,  when  absorbed,  cause  the 
systemic  symptoms  of  diphtheria.  Now,  these  bacteria  may  be  always  in  the  air,  but 
not  in  sufficient  quantities  to  cause  trachitis,  but  enough  when  lodged  in  the  mem- 
brane to  set  up  the  peculiar  fermentation ;  whilst,  during  an  epidemic,  they  may  be 
sufficiently  numerous  to  incite  an  inflammation  in  a  previously  healthy  throat. 

University  of  Pennsylvania,  July  1, 1880L 


APPENDIX    H. 

REPORT    OF    MICROSCOPICAL    EXAMINATION    OF    SUS- 
PENDED PARTICLES  FOUND  IN  THE  ATMOSPHERE. 

m 

By  George  M.  Sternberg,  Surgeon,  U.  S.  A.,  Secretary  of  Havana  Yellow  Fever 

Commission. 

INTRODUCTION. 

The  following  brief  report  contains  a  summary  of  the  results  obtained  by  the  writer 
up  to  the  present  time  (January,  1881)  in  his  studies  of  "  dust,"  or  the  suspended  par- 
ticles found  in  the  atmosphere. 

These  studies  were  commenced  in  Havana,  and  have  since  been  continued  in  Wash- 
ington City  and  in  New  Orleans,  in  compliance  with  instructions  contained  in  a  com- 
munication from  the  secretary  of  the  National  Board  of  Health  dated  December  27, 
1879. 

A  considerable  portion  of  my  time  has  been  devoted  to  these  researches,  both  in 
Havana  (as  a  member  of  the  Yellow  Fever  Commission  J  and  in  New  Orleans,  but  I 
have  not  considered  the  results  of  sufficient  value  to  justify  me  in  placing  upon  record 
a  detailed  account  of  all  the  observations  made. 

The  most  important  result  is,  in  my  opinion,  the  conclusion  which  I  have  reached, 
and  which  agrees  with  the  observations  of  Cunningham,  Miguel,  and  other  observers, 
that  bacterial  organisms  are  not  found  in  the  atmosphere,  even  in  crowded  cities  in  a 
southern  latitude  and  during  the  summer  months,  in  any  considerable  number,  in  a 
recognizable  form,  and  consequently  that  the  method  by  direct  examination,  which  I 
have  chiefly  employed,  does  not  give  promise  of  definite  results  in  regard  to  the  sup- 
posed relation  of  these  minute  organisms  to  the  prevalence  of  epidemics. 

As,  however,  the  presence  of  germs  not  recognized  by  direct  examination,  is  dem- 
onstrated by  the  abundant  development  of  bacterial  organisms  in  sterilized  organic 
liquids  exposed  to  the  atmosphere,  it  is  hoped  that  the  method  by  culture  experiments, 
in  which  a  variety  of  organic  liquids,  exposed  in  different  localities,  at  different  sea- 
sons, and  during  the  presence  and  absence  of  epidemics,  may  give  better  results. 

The  careful  study  of  organisms  developed  in  such  liquids,  the  isolation  and  culti- 
vation of  special  forms  with  a  view  to  testing  their  physiological  action  upon  animals, 
and  experiments  relating  to  the  production  of  pathogenic  varieties  of  common  ana 
usually  harmless  bacteria,  present  a  broad  field  for  experimental  investigation  which, 
I  believe,  will  not  prove  so  oarren  of  important  results  as  have  the  methods  heretofore 
chiefly  relied  upon. 


REPORT. 

Ehrenberg  first  studied  dust  in  1830,  and  in  1848  devoted  himself  to  a  search  for  the 
cholera  germ.  Since  this  time  numerous  attempts  have  been  made  to  throw  light 
upon  the  etiology  of  epidemic  diseases  by  the  study  of  infected  atmospheres.  The 
generally  accepted  view  as  to  the  particulate  nature  of  disease  poisons,  the  indispu- 
table evidence  of  their  presence  in  the  atmosphere  during  the  prevalence  of  pestilential 
diseases,  and  the  increasing  interest  in  microscopical  studies  which  has  been  developed 
pari  passu  with  the  perfecting  of  the  microscope,  have  induced  many  persons  to  devote 
more  or  less  time  to  these  investigations.  Prominent  among  these  investigators  are 
the  names  of  Ehrenberg,  Robin,  Gaultier  do  Claubry,  Pouchet,  Pasteur,  Joly,  and 
Musset,  and  Miguel,  of  France ;  and  Swayne,  Britton  and  Budd,  Thompson,  Samuel- 
eon,  Parkes,  Hewlett,  Maddox,  Cunningham,  Angus  Smith,  Sanderson,  Dancer,  and 
Tyndall,  of  England. 

It  must  be  admitted  that  so  far  as  the  main  object  of  these  studies  is  concerned,  no 
definite  results  have  been  achieved.  The  subtle  germs  of  disease  have  either  eluded 
observation  because  of  their  minute  size,  or  have  escaped  recognition  among  the  mul- 
titude of  particles  of  various  kinds  which  make  up  the  "dust"  found  everywhere 
suspended  in  the  atmosphere. 

It  is  evident  that  an  acquaintance  with  the  harmless  organisms  found  in  the  atmos- 
phere during  the  absence  as  well  as  during  the  prevalence  of  epidemics  is  a  necessary 
prerequisite  to  the  intelligent  study  of  an  infected  atmosphere.    To  one  unfamiliar 
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with  these  organisms  the  spore  of  a  common  cryptogam  or  a  pollen  grain  is  a  possible 
disease  germ.  It  is,  therefore^  necessary  that  the  investigator  possess  some  knowledge 
of  these  more  conspicuous  objects  before  attempting  to  study  the  minute  granules, 
barelv  visible  with  the  highest  powers,  among  which,  if  at  all,  the  objects  ox  our  re- 
search are  most  likely  to  be  found.  My  experience  in  Havana,  the  results  of  which 
will  be  detailed  hereafter,  convinced  me  of  the  importance  of  such  preliminary  studies 
and  has  induced  me  to  supplement  my  first  efforts,  necessarily  unsatisfactory  from  my 
own  experience,  and  the  brief  time  allotted  to  the  Havana  investigation,  by  subse- 
quent experimental  researches  in  New  Orleans,  and  by  a  review  of  the  literature  relat- 
ing to  this  subject.  It  is  my  intention  to  give  in  this  report  a  general  account  of  the 
results  obtained  by  myself  and  by  other  observers  in  various  parts  of  the  •world,  in  the 
microscopical  analysis  of  the  suspended  particles  in  the  atmosphere,  known  vulgarly 
as  "  dust." 

The  grosser  materials  which  make  up  the  bulk  of  the  dust  always  present,  in  greater 
or  less  amount,  in  the  lower  strata  of  the  atmosphere,  are  readily  obtained  from  sur- 
faces upon  which  deposition  has  taken  place,  from  articles  of  furniture,  window-ledges, 
&c,  in  dwellings  and  hospitals ;  from  roofs  of  houses,  the  surface  of  leaves,  fruits,  &c. 
An  excellent  method  is  to  expose  glass  slides  in  sheltered  locations  for  a  day  or  two ; 
the  dust  which  is  deposited  adheres  to  the  surface  with  considerable  tenacity  and  is 
conveniently  distributed  for  microscopical  examination. 

This  method,  however,  gives  an  excess  of  the  earthy  particles  and  the  grosser  kinds 
of  organio  dibris,  which  possess  but  little  value  for  the  microscopist,  who  is  chiefly 
interested  in  the  study  of  the  organisms  present  in  the  atmosphere,  which,  although 
sometimes  deposited  with  this  grosser  material,*  are  obtained  in  greater  number,  and 
in  better  condition  for  examination  by  other  methods. 

The  method  which  has  given  the  best  results,  and  which  I  have  used  in  my  own 
studies,  consists  in  the  projection  of  a  current  of  air  passing  through  a  small  aper- 
ture against  a  glass  slide  having  a  little  glycerine  or  other  viscid  liquid  smeared  upon 
its  surface.  It  matters  not  whether  the  air  be  projected  against  the  glycerined  slide 
by  the  natural  force  of  the  wind,  as  in  the  apparatus  of  Maadox  used  by  Cunningham 
and  Miguel  (see  Fig.  3,  Plate  I),  or  by  a  propelling  force,  as  in  the  apparatus  of  Klebs 
and  Tommasi  Crudeli,  Fig.  2,  Plate  I,  or  by  aspiration,  as  in  the  apparatus  which  I 
have  employed,  Fig.  1,  Plate  I.  The  latter  method,  however,  admits  of  the  intro- 
duction of  my  metal  case  (Fig.  4,  Plate  I),  which  is  used  in  connection  with  a  water 
aspirator,  into  sewers,  holds  of  snips,  &c,  where  the  aeroscope  of  Maddox  would  not 
be  available. 

Other  methods  are,  that  employed  by  Pasteur,  in  which  air  is  filtered  by  passing 
through  cotton,  from  which  the  particles  are  subsequently  washed,  or  through  gun 
cotton,  which  may  be  dissolved  in  ether,  and  the  method  by  precipitation  ofatmos- 
pheric  moisture  upon  artificially  refrigerated  surfaces. 

The  nature  and  quantity  of  the  particles  collected  by  any  of  the  forms  of  apparatus 
referred  to  will  vary  in  accordance  with  circumstances  relating  to  location,  elevation, 
season,  meteorological  conditions,  &c. 

In  dwellings,  hospitals,  &c,  a  considerable  portion  of  the  dust  collected  consists  of 
fibers  of  wool,  linen,  and  cotton  detached  from  clothing,  bedding,  carpets,  &o.,  and 
of  epithelial  cells  from  the  surface  of  the  human  body,  mingled  with  more  or  less 
amorphous  inorganic  material  and  animal  and  vegetable  dtbri*  of  various  kinds. 

In  the  open  air  particles  of  mineral  origin  are  more  abundant.  The  nature  and 
quantity  of  these  depend,  of  course,  upon  the  character  of  the  soil  in  the  vicinity, 
tne  force  of  the  wind,  &c. 

Crystals. — I  have  met  with  several  forms  of  crystals  in  my  examinations  of  dust  depos- 
ited upon  the  surface  of  glass  slides  exposed  in  various  locations.  The  most  common 
form  is  that  shown  in  Fig.  4,  Plate  II.  These  crystals  I  have  found  quite  frequently 
upon  glass  slides  exposed  in  hospitals,  in  my  laboratory,  on  ships,  &c,  ooth  in  Havana 
and  in  northern  localities.  They  seem  to  be  identical  with  crystals  figured  by  Miguel 
as  found  in  the  atmosphere  of  Paris,  and  there  is  no  good  reason  to  suppose  that  they 
bear  any  relation  to  the  prevalence  of  epidemio  diseases.  I  have  also  found  quite 
frequently  associated  with  these  minute  navicular-shaped  crystals,  having  sometimes 
one  and  sometimes  both  extremities  acute.  Again,  I  have  occasionally  found  upon 
slides  , exposed  in  the  vicinity  of  salt-water,  cubical  crystals  of  sodium  chloride.  Of 
greater  interest  are  the  crystals  shown  in  Fig.  5,  Plate  if,  which,  so  far  as  I  know,  have 
not  been  described  by  any  previous  observer,  and  of  which  I  give  the  following  account 
in  the  preliminary  Report  of  the  Havana  Commission : 

"Attention  was  particularly  attracted  to  certaiu  slender  glistening  aoicular  crystals 
radiating  froin  little  opaque  masses,  which  were  especially  abundant  in  the  yellow- 
fever  wards  and  in  the  soiled-linen  room  of  the  military  hospital.  Subsequent  obser- 
vations in  the  United  States  have  added  to  the  interest  which  these  striking  objects 

*  The  experiments  of  Professor  Tyndall,  in  which  he  uses  a  beam  of  light  as  the  roost  delicate  test  of 
the  presence  of  Heating  particles  in  the  atmosphere,  prove  that  in  a  closed  chamber  where  the  stmoa- 
phoro  is  undisturbed  a  complete  deposition  of  all  suspended  particles  occurs  after  a  time. 
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aroused  when  first  seen.  Soon  after  the  return  of  the  Commission  the  National  Board 
of  Health  had  a  session  in  Washington,  and  several  of  the  members  on  returning  to 
their  homes  took  with  them  some  watch-glasses  arranged  in  little  boxes,  so  that  they 
could  be  conveniently  packed  and  sent  by  mail.  These  watch-glasses  were  exposed 
in  various  places,  and  returned  to  Washington/or  microscopic  examination  of  the  dust 
deposited  upon  thein.  They  were  received  In  good  order,  and  had  adhering  to  the  con- 
cave surface  of  each  glass  a  deposit  of  dust  more  or  less  abundant,  according  to  the 
place  of  exposure.  Seven  boxes,  each  containing  two  glasses,  were  received  from 
infected  localities,  viz,  two  from  Morgan  City,  La.,  four  from  Centreville,  La.,  and  one 
from  Bayou  Bceuf. 

"Of  these,  six  pairs  of  glasses  had  been  exposed  in  the  rooms  occupied  by  yellow- 
fever  patients,  and  one  pair  outdoors,  in  an  infected  locality.  All  of  these  glasses  were 
found  to  have  adhering  to  them  a  considerable  number  of  radiating  acicular  crystals, 
exactly  similar  in  appearance  to  those  discovered  in  Havana.  Eignt  boxes  were  also 
received  from  places  supposed  to  be  not  infected,  viz,  four  from  Bellevue  Hospital, 
New  York,  and  four  from  Charity  Hospital,  New  Orleans.  The  watoh-glasses  inclosed 
in  these  boxes  had  been  exposed  in  the  wards  of  these  hospitals  and  in  the  dead-house 
and  soiled-linen  room  of  Charity  Hospital.  All  were  well  covered  with  a  deposit  of 
dust,  and  none  of  those  from  New  York  presented  any  appearance  of  crystals.  The 
glasses  from  New  Orleans,  however,  had  a  very  few  of  the  acicular  crystals  described." 

Samples  of  dust  collected  in  the  same  way  were  subseuqently  obtained  from  hos- 
pitals in  Boston,  Philadelphia,  and  Mobile,  and  from  the  Soldiers'  Home,  Washington, 
D.  C.  None  of  these  specimens  contained  the  crystals  described  except  those  from 
Mobile.  As  there  bad  been  no  yellow  fever  in  this  city  during  the  year,  the  finding  of 
the  crystals  here  makes  it  extremely  improbable  that  they  bear  any  direct  relation  to 
this  disease.  But  having  been  found  only  in  southern  localities,  Havana,  Morgan  City, 
New  Orleans,  Mobile,  Memphis,  and  dnring  the  season  when  yellow  fever  is  likely  to 
extend  when  introduced,  the  possibility  remained  that  they  might  indirectly  bear  some 
relation  to  the  epidemic  extension  of  this  disease.  I  have  therefore  made,  during  the 
present  summer,  additional  researches  by  the  same  method.  I  have  exposed  slides  on 
several  occasions  in  the  linen-room  and  wards  of  Charity  Hospital,  New  Orleans,  in 
my  laboratory  in  the  same  city,  and  in  the  vaults  of  Lafayette  Cemetery,  but  have  not 
in  any  instance  found  the  crystals  which  were  so  common  on  the  surface  of  slides 
similarly  exposed  during  the  preceding  summer.  To  test  the  question  as  to  whether 
similar  crystals  would  be  formed  in  an  atmosphere  loaded  with  the  volatile  products 
of  putrefaction,  I  exposed  slides  for  many  days  under  a  bell-jar  with  putrefying  meat- 
juice,  but  with  negative  results.  A  gain,*  I  exposed  slides  for  forty-eight  hours,  m  mid- 
summer, in  the  vicinity  of  tlje  "  mill-pond, *'  Salem,  Mass.  This  locality  is  noted  for 
its  foul  odors  and  insanitary  surroundings,  but  it  did  not  furnish  any  specimens  of  the 
crystals  for  which  I  was  looking.  My  investigations,  then,  in  relation  to  these  crys- 
tals, have  not  led  to  any  definite  results  in  the  way  of  determining  their  nature  or 
significance.  Soon  after  my  return  from  Havana,  my  Mend,  Surgeon  J.  J.  Woodward, 
called  my  attention  to  the  fact  that  slides  which  nave  been  kept  in  a  cabinet  for  a 
long  time  often  have  upon  their  Burface  a  considerable  number  of  crystals,  some  of 
which  exactly  resemble  the  acicular  crystals  found  by  me  in  Havana,  and  similar 
crystals  have  been  found  "upon  glass  slips  exposed  in  the  air  of  various  apartments 
in  Washington  during  the  months  of  June  and  July,  I860."  (Report  on  Yellow  Fever 
in  the  U.  S.  S.  Plymouth  in  lQTS-^j  Navy  Department,  Bureau  of  Med.  and  Surg., 
1880.) 

INORGANIC  MATERIAL  AND  ANIMAL  AND  VEGETABLE  DKBRI8  OF  VARIOUS  KINDS. 

Out  of  doors  particles  of  mineral  origin  are  most  abundant.  The  nature  and  quan- 
tity of  those  depend,  of  course,  upon  the  character  of  the  soil  in  the  vicinity,  the  force 
of  the  wind,  &c. 

Vegetable  debris. — In  Havana  and  in  New  Orleans  I  have  always  found  in  my  aspira- 
tion experiments  a  considerable  quantity  of  vegetable  d4briey  consisting  of  epidemio 
pellicles,  fragments  of  cellular  tissue,  hairs  of  plants,  and  broken-down  structureless 
masses.  A  mass  of  this  kind,  inclosing  starch  grains — probably  banana — is  shown 
in  Fig.  1,  Plate  II.  As  these  floating  fragments  are  doubtless,  in  great  part,  derived 
from  vegetables  thrown  into  the  streets,  from  garbage  piles  in  out-of-the-way  places, 
from  the  droppings  of  animals,  and  from  decomposing  algae  and  plants  of  various  kinds 
upon  the  margins  of  the  gutters  and  canals  in  New  Orleans,  we  have  every  reason 
to  suppose  that  the  respiration  of  an  atmosphere  loaded  with  such  particles  must  have 
an  unfavorable  influence  upon  the  health  of  those  who  are  compelled  to  respire  it. 
Although  direct  proof  of  this  may  be  wanting,  the  prevalence  of  diarrheal  diseases, 
and  the  general  lowering  vitality  among  those  who  reside  in  localities  especially  sub- 
ject to  this  kind  of  atmospheric  contamination,  makes  it  seem  not  improbable  that 
this  is  an  important  factor  in  the  production  of  disease.  During  the  summer  months, 
when  putrefactive  processes  are  active  in  the  decomposing  masses  from  which  many 
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of  these  microscopic  fragments  are  detached,  we  have  a  direct  transfer  from  the  gut- 
ters and  garbage  piles  to  the  numerous  surfaces  of  the  respiratory  passages  of  man, 
not  only  of  these  particles  of  vegetable  tissue,  undergoing  retrograde  changes,  but  of 
the  minute  organisms  attached  to  their  surface*  which  are  the  direct  agents  of  these 
putrefactive  processes. 

The  glycerined  slide,  in  the  form  of  aspirator,  which  experience  proves  is  most  suc- 
cessfully employed  in  arresting  the  particles  suspended  in  the  atmosphere,  must  be 
very  much  inferior  to  the  extended  mucous  surface  over  which  the  inspired  air  gently 
plows  before  reaching  the  lungs  of  man,  and  we  have  every  reason  to  believe  that  the 
expired  air  is  returned  to  the  atmosphere,  free  from  the  freight  it  carried  upon  entering 
the  mouth  or  nares.  This  furnishes  doubtless  a  necessary  protection  to  the  delicate 
tissues  of  the  lungs,  but  it  especially  exposes  us  to  whatever  danger  there  may  be 
from  the  retention  of  poisonous  particles  suspended  in  the  atmosphere.  The  quantity 
of  soot  or  dust  which  may  thus  be  deposited  upon  the  mucous  membrane  of  the  nares 
during  a  short  railroad  journey  has  doubtless  attracted  general  attention,  but  the 
amount  of  more  deleterious  but  less  conspicuous  material  which  may  be  thus  deposited 
is  a  matter  which,  perhaps,  has  not  received  sufficient  consideration. 

It  is  evident  that  poisonous  particles  deposited  in  this  way,  if  not  absorbed  directly 
from  the  mucous  membrane,  will  find  their  way  to  the  stomach  with  the  saliva  swal- 
lowed, while  living  germs  will  find  in  the  human  mouth  and  alimentary  canal  a  warm 
and  moist  oultiire-appaiatus,  admirably  adapted  to  the  growth  and  multiplication  of 
many  species,  as  is  proved  by  their  constant  presence  there.    (See  Fig.  2.) 

Animal  debris, — The  most  common  particles  of  animal  origin  are  epithelial  colls  of 
man  and  animals — hair,  fur,  wool,  fragments  of  feathers,  the  bodies  of  minute  insects 
and  broken  fragments  of  larger  ones,  scales  from  the  body  and  wings  of  lepidopterous 
insects,  and  from  the  mosquito  (see  Fig.  9,  Plate  II),  &c. 

Infusorial  animals  are  not  found  in  the  atmosphere  in  a  recognizable  form,  probably 
because  their  soft  bodies  are  quickly  dessicated  and  broken  up  when  removed  from  a 
liquid  medium.  The  eggs,  or  germs,  of  certain  species  are,  however,  sufficiently  com- 
mon, as  is  proved  by  the  development  of  adult  forms  in  pure  water  exposed  to  the  air. 
I  have  found  an  abundance  of  Manas  lens  in  distilled  water  kept  in  my  laboratory,  and 
the  observations  of  Sanderson,  Cunningham,  Miguel,  and  others  are  to  the  same  effect. 
The  last-named  author  has  given  special  attention  to  this  subject,  and  estimates  that 
there  is  an  average  of  one  or  two  infusorial  e^gs  in  ten  cubic  meters  ot  air.  As  the  result 
of  carefully  conducted  experiment*,  in  which  rain-water  was  caught  and  inclosed  in 
vessels  purified  by  heat,  Miguel  makes  the  following  statement : 

"  From  these  precise  experiments  it  results  that  the  eggs  of  the  monads,  of  cercomo- 
nads,  and  of  the  rhizopods,  are  those  which  are  the  most  widely  distributed  in  the  at- 
mosphere." 

Vegetable  organisms. — The  spores  of  cryptogams  and  pollen  grains  are  the  most  con- 

8>icuous  and  most  abundant  vegetable  organisms  found  in  the  atmosphere  of  New 
rleans,  as  elsewhere.  I  have  made  many  photomicrographs  of  the  more  common 
forms,  but  am  only  able  to  introduce  a  limited  number  of  these  in  illustration  of  the 
present  report,  as  the  heliotype  reproduction  of  ray  negatives  would  be  attended  with 
considerable  expense,  owing  to  the  fact  that  usually  but  one  or  two  spores  are  found 
in  a  single  field,  and  consequently  in  each  negative.  I  have  therefore  borrowed  from 
the  amply  illustrated  and  admirable  report  of  Cunningham  (Microscopic  Examina- 
tions of  Air  by  D.  Douglass  Cunningham,  Surg.  H.  M.  Indian  Med.  Service:  Report 
of  8anitary  Commission  with  the  Government  of  India,  1872),  some  figures  (Fig.  5, 
Plate  I)  which  illustrate  at  the  same  time  the  general  appearance  of  the  organisms 
found  by  him  in  the  atmosphere  of  Calcutta,  and  by  myself  in  New  Orleans.  While 
Bome  of  the  figures  drawn  by  Cunningham  doubtless  represent  the  spores  of  crypto- 
gams peculiar  to  low  latitudes  in  the  eastern  hemisphere,  many  of  them  do  not  differ 
from  forms  found  by  me  in  New  Orleans,  and  belong  to  widely  diffused  species,  e.  g.. 
Penicillium  glaucum,  the  spores  of  which  are  represented  in  my  Fig.  8,  Plate  II,  ana 
the  spores  of  a  species  of  Bo  try  t  is  (f )  represented  in  Fig.  2,  Plate  II. 

I  judge  from  Cunningham's  report  and  figures  that  certain  cryptogamous  plants, 
and  especially  the  coniomycetous  fungi,  are  more  abundant  in  the  vicinity  of  Calcutta 
than  at  New  Orleans,  where  I  have  found  the  spores  of  Penicillium  and  minute  hypho- 
mycetes  in  relatively  greater  numbers  than  is  indicated  in  this  author's  drawings. 
These  differences,  of  course,  depend  upon  season,  climate,  and  local  surroundings. 
Thus,  in  a  vicinity  where  the  grasses  and  cereals  are  extensively  cultivated  the  fungi 
parasitic  upon  these  plants  would  be  most  numerous,  while  in  a  locality  surrounded 
Dy  forests  or  swamps  other  species  would  abound.  Miguel  (Etude  sur  les  poussieres 
organised des  V atmosphere.  Annates  d'Hyg.  Pub.  1879,  pp.  226-255,  and  333-362),  whose  in- 
vestigations, made  at  the  observatory  of  Montsori,  Paris,  are  the  most  recent  and  the 
most  thorough  of  any  with  which  I  am  acquainted,  gives  the  following  account  of  the 
spores  of  cryptogams  found  in  his  researches: 

"The  most  abundant  microbes  are,  without  doubt,  the  spores  of  molds,  the  white 
and  glaucous  spores  of  PeniciUiumf  the  brown  and  greenish  spores  of  Aspergillus,  of  Core- 
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mium,  and  of  some  species  of  Boirytidect.  The  family  of  the  Torulacea  is  also  very 
largely  represented  among  the  productions  held  in  suspension  in  the  atmosphere.  It 
would  be  difficult  for  us  to  indicate  with  exactitude  the  genera  and  species  of  these 
cryptogams  which  live  and  fructify  in  water  and  in  nutritive  liquids.  Let  us  men- 
tion next  the  presence  of  numerous  spores  of  the  genera  Septonema,  Alternaria,  Dactylium 
which  we  have  been  able  to  cultivate  upon  wood  and  upon  cotton  saturated  with 
water.  Let  us  indicate,  in  passing,  the  septate  spores  of  Leptotrichum,  of  Tricholhecium, 
of  Septosporium,  the  spiral  spores  of  the  genus  Helicolrichum.  so  abundant  in  the  air 
after  a  rainy  season,  and  those  of  the  genus  Ceratocladium,  or  which  the  form  is  com- 
parable to  an  ergor,  of  rye.  The  air  of  Paris  is  also  loaded  at  all  seasons  with  a  crowd 
of  Fnsidium,  of  ticlenosporium,  of  which  some  in  growing  emit  myalial  threads  from 
their  pointed  extremities,  while  many  smooth,  eliptical  spores  have  as  many  as  three 
or  four  myalial  sprouts  placed  at  different  points  of  their  circumference.  Let  us  men- 
tion next  the  fructifications  of  the  Gonatobotrys,  of  the  Arthrobotrys,  and  the  spores  of 
a  crowd  of  mucors,  and  of  the  caspore  fungi.  It  is  probable  that  certain  fructifica- 
tions, which  it  has  been  impossible  for  us  to  cultivate,  belong  to  these  voluminous- 
fungi  filled  with  several  millionsof  spores.  Let  us  mention,  finally,  some  Isaria,  which 
may  be  cultivated  upon  paper  suitably  moistened  with  ordinary  boiled  water,  and  we 
will  have  given  but  a  very  feeble  idea  of  the  innumerable  variety  of  micro-germs  sus- 
pended continually  in  the  atmosphere.  It  is  equally  easy  to  discover  in  the  dust 
carried  by  the  winds  numerous  spores  of  lichens  of  mosses,  and  of  all  the  cryptogams 
which  give  by  dehiscence  microscopic  fructifications." 

The  considerable  numbers  and  extensive  distribution  in  the  atmosphere  of  these 
spores  of  common  cryptogams  is,  a  priori,  argument  in  favor  of  their  harmless  nature, 
and  the  researches  which  have  thus  far  been  made  give  support  to  this  inference.  Cun- 
ningham, after  a  painstaking  investigation  made  in  Calcutta,  during  the  year  1872, 
sums  up  the  results  of  his  studies  as  follows : 

"Spores  and  other  vegetable  cells  are  constantly  present  in  atmospheric  dust,  and 
usually  occur  in  considerable  numbers ;  the  majority  of  them  are  living  and  capable 
of  growth  and  development ;  the  amount  of  them  present  in  the  atmosphere  seems  to 
be  independent  of  conditions  of  velocity  and  direction  of  wind,  and  their  numbers  are 
not  diminished  by  moisture. 

"No  connection  can  be  traced  between  the  number  of  bacteria,  spores,  &c,  present 
in  the  air  and  the  occurrence  of  diarrhoea,  dysentery,  cholera,  ague,  or  dengue,  nor 
between  the  presence  or  abundance  of  any  special  form  or  forms  of  cells  and  the  prev- 
alence of  any  of  these  diseases." 

So  far  as  the  diseases  referred  to  are  concerned,  and  as  regards  the  more  conspicuous 
spores  of  cryptogams  commonly  found  in  the  atmosphere,  the  conclusions  of  Cunning- 
ham are  probably  correct.  There  is,  however,  some  evidence  that  the  spores  of  certain 
fungi  may  produce  specific  deleterious  effects  upon  the  human  economy  when  inspired 
or  injected  into  the  circulation,  and  that  the  spores  of  certain  common  species,  ordi- 
narily harmless,  may  acquire,  under  exceptional  conditions,  hurtful  properties.  The 
ansBsthetio  properties  of  the  "smoke"  of  the  common  puff-ball  (Lycoperdo*  proteus) 
are  well  established.  Mr.  B.  W.  Richardson  has  found  it  possible  to  produce  com- 
plete anaesthesia  in  animals— dogs,  cats,  and  rabbits — by  causing  them  to  respire  the 
fumes  of  this  fungus.    (Medical  Times,  Lond.  N.  S.,  vol.  vi,  1853,  p.  610.) 

The  cases  and  experiments  reported  by  Saulsbury  (Am.  J.  M.  8c,  vol.  xliv,  1862,  p. 
19)  seem  to  prove  that  headache,  catarrhal  symptoms,  and  in  some  cases  an  eruption 
resembling  that  of  measles,  may  be  produced  by  respiring  the  emanations  from  moldy 
straw. 

Somewhat  similar  effects  have  been  observed  in  France  to  result  from  handling 
moldy  seeds.    (Jour,  de  MecL  Pratique  de  Montpellier,  vol.  i,  p.  352.) 

The  doctrine  of  the  polymorphism  of  these  low  forms,  which  numbers  among  its 
adherents  many  able  naturalists  (de  Bary  and  others),  opens  a  wide  field  for  specu- 
lation and  for  experimental  inquiry.  But  still  more  pregnant  with  important  pos- 
sibilities are  the  facts  reported  by  Grawitz,  which  seem  to  show  that  the  well-known 
fungi,  Aspergillus  and  Penicillium,  may  undergo  certain  modifications  as  the  result  of 
a  special  method  of  cultivation,  which  change  entirely  their  physiological  action  when 
introduced  into  the  human  body,  without,  however,  producing  any  morphological 
changes  in  the  fungus.  Recent  experiments  seem  to  show  that  among  the  bacteria, 
which  I  am  not  at  present  considering,  as  I  believe  them  to  be  more  properly  classed 
with  the  aljopB,  this  change  in  physiological  properties,  as  the  result  of  cultivation  in 
special  media,  is  a  not  unusual  occurrence;  and  there  is  a  growing  tendency,  based 
upon  experimental  evidence,  to  explain  the  supposed  noxious  effects  of  the  mi- 
crophites  found  in  the  blood  of  certain  diseases,  especially  of  anthrax,  upon  the  hy- 
pothesis of  a  change  of  this  kind  occurring  in  common  forms  rather  than  by  the  more 
widely  accepted  theory  of  independent  and  distinct  species,  morphologically  not  dis- 
tinguishable the  one  from  the  other.  The  conclusions  of  Grawitz,  whose  experiments 
are  above  referred  to,  are  as  follows : 

"  1.  The  mold  fungi,  the  best  known  of  all  and  universally  destributed,  the  Bnrotiut* 
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{Aspergillus)  and  Penicillium,  appear  in  two  varieties,  morphologically  entirely  alike, 
physiologically  very  different.  One  variety  behaves  with  complete  indifference  in  the 
circulation  of  the  higher  animals ;  the  other  mnst  he  assigned,  as  to  malignancy,  to 
the  most  virulent  group  of  pathogenetic  fungi  known  up  to  the  present  time. 

44  "Z,  It  is  proved  by  experiment  that  both  varieties  can  originate  from  any  selected 
primary  form  by  continued  breeding,  and  likewise  that  each  variety  can  be  obtained 
from  the  other  by  systematic  culture  after  about  twelve  to  twenty  generations. 

"3d.  The  principle  of  breeding  depends  upon  gradually  accustoming  fungi  living 
in  firm,  weakly  acid  soil  at  a  temperature  of  about  8°  to  20°  C,  through  a  series  of 
generations,  to  alkaline  albuminous  solutions  having  a  temperature  of  38°  to  40°  C. 

"4th.  The  malignancy  of  the  pathogenetic  mold-fungi  consists,  in  acnte  cases,  in 
the  fact  that  their  spores,  so  soon  as  they  arrive  in  the  circulation  of  the  higher 
mammalia,  germinate  there,  pass  into  the  different  tissues  of  the  body,  develop  among 
them,  and  produce  local  necrosis,  which  causes  the  death  of  the  animal  in  about  three 
days."    (Virchow's  Archiv.  Bd.  81,  p.  355.) 

The  SaccharomyceteSy  Niigeli,  are  widely  disseminated  in  the  atmosphere,  as  is  proved 
bv  culture  experiments  with  saccharine  lionids  which,  when  exposed  to  the  air,  soon 
give  evidence  of  the  presence  of  those  bnddiug  cells,  upon  microscopical  examination, 
and  by  the  production  of  the  alcoholic  fermentation  duo  to  their  presence.  They  are 
found,  especially,  in  considerable  numl>ers,  attached  to  the  surface  of  fruits  (Pasteur). 

Pollen. — The  quantity  of  pollen  carried  by  the  winds  is  often  very  considerable,  and 
from  the  varied  and  sometimes  characteristic  forms  of  those  cells  a  microscopical  ex- 
amination may  often  determine  the  order  or  even  the  genus  of  plants  from  which  they 
are  derived,  thus  tracing  them  in  some  instances  to  distant  localities.  In  the  atmos- 
phere of  New  Orleans,  during  the  spring  months,  the  pollen  of  the  pine,  Fig.  7,  Plate 
II,  is  sometimes  so  abundant  that  after  a  rain  it  forms  a  yellow  deposit  upon  the  mar- 
gins of  the  glitters.  My  friend,  Dr.  Devron,  of  this  city,  informs  mo  that  it  is  a  popular 
superstition  that  this  yellow  deposit  portends  the  occurrence  of  an  epidemic  of  yellow 
fever  later  in  the  season. 

I  introduce  Fig.  1,  Plate  II,  which  is  from  the  pollen  of  Carolinia,  a  tree  from  Guiana, 
not  as  a  specimen  of  pollen  round  in  the  atmosphere  of  New  Orleans,  but  as  a  good 
example  of  the  capabilities  of  photomicography  in  the  representation  of  objects  of 
this  kind. 

Pollen  is,  of  course,  more  abundant  in  the  spring  of  the  year,  and,  as  with  the  spores 
of  cryptogams,  the  quantity  and  variety  vary  according  to  latitude  and  local  surround- 
ings.   Miguel  says : 

44  In  order  to  give  an  idea  of  the  abundance  of  these  articles,  we  will  say  that  in 
April,  May,  and  June  they  are  to  the  larger  spores  of  the  cryptogams  as  1  is  to  20,  and 
that  it  is  not  rare  to  count  several  thousands  of  them  in  a  single  gathering." 

Beyond  the  effect  attributed  to  the  pollen  of  certain  grasses  m  the  production  of 
the  disease  known  as  hay  asthma  or  summer  catarrh,  I  know  of  no  evidence  going  to 
show  that  the  pollen  suspended  in  the  atmosphere  plays  a  r6le  in  the  production  of 
disease. 

Starch  granules. — The  considerable  number  of  starch  granules  which,  in  common  with 
other  observers,  I  have  found  everywhere  present  in  the  atmosphere,  was  at  first  a  matter 
of  surprise  to  me.  In  my  aspiration  experiments,  whether  made  in  my  laboratory  in 
Havana  or  in  New  Orleans,  m  hospital  wards,  or  in  the  streets,  market  places,  and 
cemeteries  of  the  cities  mentioned,  I  have  rarely  failed  to  find  a  certain  number  of 
starch  granules  in  every  sample  of  dust  obtained  by  the  passage  of  ten  gallons  of  air 
through  my  aspirator.  When  we  consider  the  abundant  presence  of  starch  grannies 
in  the  stems  and  leaves  of  certain  plants,  as  well  as  in  fruits  and  vegetables,  and  the 
fact  that  they  are  set  at  liberty,  but  not  destroyed,  by  the  putrefactive  ohanges  nnder 
which  the  cellular  tissue  breaks  down,  their  abundant  presence  in  the  atmosphere  is 
no  longer  surprising,  In  numerous  culture  experiments  conducted  in  my  laboratory 
in  New  Orleans,  in  which  the  pulp  of  various  fruits  and  vegetables  was  kept  nnder 
observation  for  two  or  three  months  for  the  purpose  of  studying  the  bacteria  and  fungi 
developed  from  air-borne  spores,  I  have  invariably  found'  that  the  starch  grains  re* 
mained  unchanged  long  after  the  cellular  tissue  which  surrounds  and  incloses  them 
has  yielded  to  putrefactive  processes. 

"  Starch  grains  seem  to  compose  about  the  one-hundredth  part  of  the  organized  pro- 
ductions carried  by  the  winds." 

Algce. — Doubtless1  many  of  the  amorphous  particles  of  vegetable  tissue  fonnd  in  the 
atmosphere  are  the  desiccated  fragments  of  confervoid  algie,  but  1  have  not  fonnd  rec- 
ognizable portions  of  the  confervas,  or  specimens  of  the  J)esmidea,  or  of  thr.  Diatoma- 
ctcB  in  my  researches. 

This  experience  agrees  with  that  of  Miguel,  who,  however,  has  frequently  not  with 
the  colls  of  Clorococcmn,  Protococcns,  and  Palmella.  These  genera  are  also  repiesentod 
by  occasional  cells  in  the  air  of  New  Orleans. 

Bacteria  (Sckizomycetcs,  Niigeli).  Especial  interest  attaches  to  the  question  of  the 
presence  in  the  atmosphere  of  the  minute  alga)  known  nnder  the  general  name  of  bac- 
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teria,  becanse  of  the  rSlr  of  these  organisms  in  putrefactive  processes,  and  the  accumu- 
lating evidence  in  favor  of  the  "germ  theory  "  of  disease. 

My  observations  accoid  with  those  of  Cunningham,  who  says: 

"  Distinct  bacteria  can  hardly  ever  be  detected  among  the  constituents  of  atmos- 
pheric dust,  but  fine  molecules  of  uncertain  nature  are  always  present  in  abundance. 

"Distinct  bacteria  are  frequently  to  be  found  amongst  the  particles  deposited  from 
the  moist  air  of  sewers,  though  almost  entirely  absent  as  constituents  of  common  at- 
mospheric dust." 

While  this  is  true  as  regards  the  rods,  torula  chains,  and  spiral  filaments  so  con- 
stantly met  with  in  microscopical  examinations  of  liquids,  yet  there  is  indisputable 
evidence  that  the  germs  from  which  these  various  forms  of  bacteria  are  developed  are 
constantly  present  and  widely  distributed  in  the  atmosphere.  Many  of  these  germs 
are  of  sufficient  size  to  be  seen  with  high  powers,  but  to  differentiate  them  with  cer- 
tainty from  the  inorganic  granules  and  organic  debris  with  which  they  are  associated 
must  be  a  matter  of  great  difficulty.  Their  presence  is,  however,  easily  demonstrated 
by  culture  experiments  in  which  sterilized  organic  liquids  are  inoculated  by  exposure 
to  the  air,  or  by  adding  to  them  small  quantities  of  dust  collected  by  aspiration  or 
otherwise.    Miguel  says: 

"The  bacillaire  alga,  which  some  authors  place  in  the  animal  kingdom,  but  which 
we  call  vibrionicus,  are  always  found  in  the  air  in  the  state  of  germs,  visible  by  the  aid 
of  high  powers  when  one  takes  the  precaution  to  color  them  yellow  with  iodine." 

In  a  subsequent  paper  (Comptes  rendu*,  Acad.  d.  sci.  xci,  1880,  p.  64)  Miguel  claims 
to  have  succeeded  in  counting  the  spores  of  bacteria,  and  asserts  that  while  always 
present  in  the  atmosphere  their  number  is  subject  to  constant  variations. 

"Very  small  in  winter, the  number  increases  in  spring, is  very  high  in  summer  and 
autumn,  then  sinks  rapidly  when  frost  sots  in.  This  law  also  applies  to  spores  of  fungi ; 
but  while  the  spores  of  molds  are  abundant  in  wet  periods,  the  number  of  aerial  bac- 
teria then  becomes  very  small,  and  it  only  rises  again  in  drought,  when  the  spores  of 
molds  become  rare.  Thus,  to  the  maxima  of  molds  correspond  the  minima  of  bact-eria, 
and  reciprocally. 

"In  summer  and  autumn,  at  Paris,  1,000  germs  of  bacteria  are  frequently  found  in  a 
cubic  meter  of  air.  In  winter  the  number  not  uncommonly  descends  to  four  or  five, 
and  on  some  days  the  dust  from  200  liters  of  air  proves  incapable  of  causing  infection 
of  the  most  alterable  liquids.  In  the  interior  of  houses,  in  the  absence  of  mechanical 
movements  raising  dust  from  the  surface  of  objects,  the  air  is  fertilizing  only  in  a  vol- 
ume of  30  to  50  liters.  In  Miguel's  laboratory,  the  dust  of  five  liters  usually  serves 
to  effect  the  alteration  of  neutral  bouillon.  In  the  Paris  sewers,  infection  of  the  same 
liquor  is  produced  by  particles  in  one  liter  of  air. 

"Miguel  compared  the  number  of  deaths  from  contagious  and  epidemic  diseases  in 
Paris  with  the  number  of  bacteria  in  the  air  during  the  period  from  December,  1879,  to 
June,  1880,  and  established  that  each  recrudescence  of  aerial  bacteria  was  followed  at  about 
eight  days1  interval  by  an  increase  of  the  deaths  in  question.  Unwilling  to  say  positively 
that  this  is  more  than  a  mere  coincidence,  he  projects  further  observations  regarding  it" 
(quoted  from  jour,  of  the  Roy.  Mic.  Soc,  vol.  iii,  No.  5,  (October,  1880,  p.  838). 

While  I  have  no  reason  to  doubt  that  the  more  extended  experience  and  superior 
technical  skill  of  Miguel  may  have  enabled  him  to  give  a  certain  value  to  these  enumera- 
tions of  the  bacterial  germs  present  in  the  atmosphere  of  Paris,  I  must  confess  that  I 
have  not  felt  sufficient  confidence  in  my  own  power  to  differentiate  with  certainty 
veritable  germs  from  pseudo  germs  of  organic  or  inorganic  origin,  to  induce  me  to 
make  a  similar  attempt  in  New  Orleans.  For  me,  the  capacity  to  grow  is  the  only 
certain  test  of  a  living  germ,  and  it  is  by  testing  this  capacity  in  different  media,  and 
at  different  temperatures,  and  in  carefully  studying  the  life-histories  of  the  organisms 
which  develop  from  air-borne  germs  in  different  localities,  at  different  seasons,  and 
under  varied  conditions  as  to  prevalence  of  disease,  that  I  anticipate  the  most  impor- 
tant contributions  to  our  knowledge  of  the  etiology  of  epidemic  diseases. 

Culture  experiments. — I  have  made  during  the  past  two  summers,  both  in  Havana 
and  in  New  Orleans,  a  variety  of  culture  experiments  designed  to  promote  the  develop- 
ment of  the  adult  forms  of  organism  represented  by  living  germs  suspended  in  the 
atmosphere.  For  this  purpose  I  have  used  Cobn's  fluid,  urine,  blood,  animal  and  vege- 
table infusions,  the  pulp  of  various  fruits  and  vegetables,  &c.  I  have  found  a  very 
suitable  culture-fluid,  especially  for  the  saccharomycetes,  to  bo  the  liquor  from  the 
interior  of  an  unripe  cocoannt.  This  liquor  is  preserved  in  a  germ-proof  receptacle — 
the  shell — and,  with  proper  precautions,  may  be  drawn  iuto  a  purified  flask,  without 
danger  of  contamination.  Fish-gelatine  solution,  prepared  in  accordance  with  the 
directions  of  Klebs  and  Tommasi,  seems  to  be  a  very  suitable  medicum  for  the  culti- 
vation of  the  schizomycetes,  and  in  New  Orleans  I  used  it  extensively  and  quite 
successfully,  so  far  as  the  development  of  a  variety  of  forms  is  concerned.  My  experi- 
ments have  demonstrated  the  presence  in  the  atmosphere  of  New  Orleans,  as  elsewhere, 
of  an  abundance  of  germs  of  the  common  bacteria  of  putrefaction,  but  they  do  not 
seem  worthy  of  being  recorded  in  detail,  as  no  new  facts  of  value  have  been  brought 
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to  light.  These  bacteria  are  found  to  differ  in  different  media,  and  also  in  the 
medium,  according  to  the  time  which  has  elapsed  since  the  liquid  was  fertiliasi. 
These  differences  in  form,  in  movement,  in  development,  &c.;  have  led  to  the  estsjb- 
lishment  of  numerous  species,  and  much  confusion  exists,  owing  to  the  differenceM  _ 
opinion  among  naturalists  as  to  the  proper  basis  of  classification,  and  the  value  of  M* 
species  which  have  been  described.     It  is  generally  admitted  that  in  the  present  atfc 


of  science  it  is  impossible  to  make  a  satisfactory  classification  of  these  minute  0>Kjtf" 
isms,  of  which  the  life- histories  are  in  great  part  only  imperfectly  known  to  us.  iSr 
purposes  of  identification  the  classification  of  Cohn*  is  probably  the  best  which  l|B 
been  offered  (see  The  Bacteria,  by  Dr.  Autoine  Maguin,  translated  from  the  French 
by  G.  M.  Sternberg.  Surgeon  U.  S.  A.,  8vo.,  Little,  Brown  &  Co.,  Boston.  1881).  Til " 
classification  being  based  upon  morphological  considerations  alone,  is'coniessedly  arttt- 
cial  and  provisional  in  character.  Cohn  is  convinced,  however,  that  the  bacteria  afca  . 
divided  into  species  as  distinctly  as  the  otlrer  plants  and  inferior  organisms.  *  .  . 

"This  is  not  the  opinion  of  Hal  her,  Hoffmann,  Billroth,  Robin,  Niigeli,  and  otheiis,  J 
who  consider  the  various  forms  to  represent  not  so  many  autonomous  species,  lilt' 
phases  of  development  of  one  or  several  species.  According  to  Billroth,  the  bacteria 
belong  to  a  single  species  of  plants,  the  Coccobaotcria  septica,  with  the  exception  of  tk 
Spirillum  and  Spirochceta.  Robin  also  admits  the  genetic  relation  of  Micrococcus,  Vxbr% 
Bacterium,  and  Leptothrix,  but  considers  them  the  distinct  and  successive  phases  in  tin 
evolution  of  several  species"  (I.  c.  p.  62). 

Niigeli  says,  "As  much  as  I  am  convinced  that  the  schizomycetes  cannot  be  grouped 
in  accordance  with  their  action  as  ferments  and  their  exterior  forms,  and  that  - 
altogether  too  many  species  have  been  distinguished,  so,  on  the  other  hand,  it  seems 
to  me  very  improbable  that  all  the  schizomyectes  constitute  a  single  natural  species,"  ,  ■ 
(1.  c.  p.  63).  ;j 

My  own  observations  have  not  been  sufficiently  extended  to  entitle  my  opinion  Uiffi 
great  weight,  but,  so  far  as  they  go,  they  have  led  me  to  conclusions  similar  to  those  ,  *f 
of  Niigeli;  and  while  I  adopt  the  classification  of  Cohn  as  beiug  convenient  for  de- "  - 
scriptivo  purposes  and  for  identification  of  the  forms  referred  to  by  various  authors,  : 
I  suspect  that  tho  specific  and  generic  distinctions  depended  upon  are,  to  a  great  ex-  . 
tent,  artificial,  and  that  the  lower  wo  descend  in  tho  scale  of  life  the  less  successful 
will  be  the  efforts  of  the  systematists  to  classify  organisms,  which  in  nature  are  not    ' 
separated  from  each  other  by  well-defined  Hues.  f 

The  most  common  forms  found  in  my  numerous  culture  experiments  have  been  B.  . 
termo  and  Bacillus  subtilis  Cohn.  The  former  first  makes  its  appearance  and  after  a 
time  is  supplanted  by  the  latter  as  an  active  agent  in  the  culture-fluid.  A  photo- 
graphic record  of  the  life  history  of  tho  bacteria  developed  from  atmospheric  germs 
in  different  media  and  in  different  parts  of  the  country  during  the  absence  and  during .' 
the  prevalence  of  epidemic  diseases  might  prove  of  great  value  in  the  study  of  Ques- 
tions relating  to  etiology,  but  this  is  an  extensive  labor  which  I  have  not  .yet  Deen 
able  to  undertake,  having  been  engaged  in  other  studies,  to  a  certain  extent  prelimi- 
nary to  this,  which  have  fully  occupied  my  time. 

But  still  more  important,  in  the  light  of  recent  experimental  researches,  is  the 
determination  of  the  question  as  to  whether  pathogenetic  varieties  of  common  and 
harmless  bacteria  may  not  be  produced  by  cultivation  in  special  media  and  under 
special  conditions  as  to  temperature,  &c.  The  strongest  arguments  against  the  hy- 
pothesis that  bacteria  may  play  an  important  role  in  tho  production  of  epidemics  are, 
the  absence  of  proof  that  any  unusual  form  makes  its  appearance  simultaneously  with 
the  development  of  an  epidemic,  and  the  fact  that  the  common  forms  are  constantly 
present  in  the  alimentary-  oanal  of  man,  and  have  frequently  been  injected  into  the 
circulation  of  animals  without  producing  any  serious  result.  If,  however,  it  can  be 
shown  that  bacteria,  usually  harmless,  may  develop  into  pathogenetic  varieties  with- 
out undergoing  any  recognizable  morphological  change,  these  arguments  will  lose 
their  force,  and  a  broad  field  for  experimental  inquiry  is  revealed  to  us,  in  which  we. 
may  yet  fiud  the  answers  to  those  questions  of  etiologywhich  have  thus  far  eluded  all 
researches.  Tho  experiments  of  Grawitz  upon  Penicillinm.;  tho  results  obtained  by 
Pasteur  in  producing  a  modified  and  protective  form  of  chicken  cholera  by  cultivating 
in  his  laboratory  the  micrococcus,  which  is  tho  active  agent  in  producing  tho  disease 
(C.  R.  Ac.  des.  8c i.  XC,  pp.  239,  952,  and  1030) ;  the  intensification  of  the  pathogenic 
properties  of '  Micrococci  septicus,  as  tho  result  of  successive  inoculations  from  one 
animal  to  another  (experiments  of  Davaine  and  of  Koch);  and  tho  recent  experiments 
of  Greenfield  (Proc.  Roy.  Soc,  Vol.  Ill,  No.  5,  p.  838)  and  of  Buchner,  whicli  seem  to 
show  that  the  common  Bacillus  subtilis  may  develop  pathogenic  properties  as  the  result 
of  special  conditions  of  cultivation,  and  that  Bacillus  anmracis  may  lose  its  virulence 
after  successive  cultivation  for  a  number  of  generations  in  aqueous  humor,  all  point 
in  the  same  direction,  viz,  to  the  extreme  modifiability  of  the  bacteria,  so  far  as  their 
physiological  action  is  concerned,  as  the  result  of  varying  conditions  relating  to  their 
environment. 

A  like  modifiability,  as  regards  morphological  and  developmental  changes,  is  claimed 
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Plate  II. 

Fig.  1. — This  photomicrograph  is  from  the  pollen  of  Carolinia,  a  tree  from  Guiana. 
The  specimen  was  brought  to  me  by  my  friend,  Dr.  Gustav  Devron,  of  New  Orleans, 
and  the  photograph  is  introduced  to  illustrate  the  fact  that  pollen  is  one  of  the  moat 
common  organisms  found  in  the  atmosphere,  and  more  especially  to  show  that  satis- 
factory photographs  may  be  made  of  organisms  of  this  kind.  The  amplification  is  200 
diameters. 

Fig.  2  is  from  the  surface  of  a  glass  slide  exposed  iu  a  vault  in  Lafayette  Cemetery, 
New  Orleans.  These  oval  spores  are  believed  to  belong  to  a  fungus  of  the  genus  Bfh 
try  tie.    Amplification,  400  diameters. 

Fig.  3  is  from  an  aspiration  experiment  made  in  front  of  my  laboratory  in  New 
Orleans,  and  represents  a  mass  of  decomposing  vegetable  tissue  containing  starch 
granules.     X  200  diameters. 

Fig.  4. — From  surface  of  glass  slide  exposed  for  forty-eight  hours  in  military  hospital, 
Havana,  X  400.  These  crystals  are  found  elsewhere,  and  their  presence  in  the  hos- 
pital is  believed  to  have  no  special  significance. 

Fig.  5. — Crystals  from  surface  of  glass  slide  exposed  for  forty-eight  hours  in  military 
hospital,  Havana.     X  212  diameters.    (See  remarks  on  page .) 

Fig.  6.— Crystals  from  surface  of  watch-glass  exposed  in  open  air,  Morgan  City,  La., 
1879.     X  300  diameters.    (See  remarks  on  page .) 

Fig.  7. — Pollen  of  pine  and  spores  of  fungus,  common  in  the  atmosphere  of  New 
Orleans  during  the  spring  months.     X  200  diameters. 

Fig.  8.— Spores  of  PenicUlium  glaucum,  common  everywhere.     X  400  diameters. 

Fig.  9. — Scales  from  body  of  a  mosquito,  common  in  the  atmosphere  of  New  Orleans 
and  elsewhere.     X  200  diameters. 


APPENDIX   I. 
PATHOLOGICAL  HISTOLOGY  OF  YELLOW  FEVER. 

By  J.  J.  Woodward,  Surgeon  U.  S.  A. 

The  following  remarks  on  the  pathological  histology  of  yellow  fever  were  prepared 
at  the  request  of  the  National  Board  of  Health,  and  submitted  by  Dr.  Woodward  April 
6,1881. 

Army  Medical  Museum,  April  6,  1880. 
Dr.  James  L.  Cabell, 

President  of  the  National  Board  of  Health: 

Dear  Sir  :  November  4, 1879, 1  had  the  honor  to  receive  a  letter  from  the  secretary, 
requesting  me,  in  the  name  of  the  National  Board  of  Health,  to  examine  a  number  of 
pathological  specimens  from  subjects  dead  of  yellow  fever,  collected  by  the  commis- 
sion sent  to  Havana  during  the  previous  summer.  I  was  asked  in  case  the  specimens 
proved  to  be  of  such  character  and  in  such  a  state  of  preservation  as  to  permit  it,  to 
''prepare  a  report  on  the  pathology  of  yellow  fever, "  to  be  published  with  the  reports 
or  the  Havana  commission,  or,  as  an  alternative,  at  least  to  "  indicate  the  direction  In 
which  research  is  most  needed  and  is  most  likely  to  prove  of  value. "  At  a  subsequent 
period  I  received  from  the  secretary  of  the  Board  a  number  of  permanently  mn^ntiril 
microscopic  slides  prepared  by  Dr.  J.  Qniteras,  one  of  the  members  of  the  oominiasLon, 
from  specimens  collected  at  the  same  time  as  those  sent  me. 

I  replied  to  the  letter  of  November  4  that  I  was  ready  to  oomply  with  the  wishes  of 
the  Board  to  the  extent  of  my  power ;  and  accordingly,  since  that  time,  I  have  not 
only  made  a  microscopical  investigation  of  the  pathological  pieces  sent  me,  so  fax  as 
their  condition  permitted,  and  examined  with  care  the  mounted  preparations  of  Dr. 
Qniteras,  but  have  studied:  the  most  important  recent  contributions  to  the  pathologi- 
cal anatomy  of  this  disease,  in  order  to  acquaint  myself  as  fully  as  possible  with  tos 
present  state  of  knowledge  on  the  question  at  issue. 

I  regret  to  say  that  the  pathological  pieces  sent  me  were  not  in  a  condition  for  verr 
satisfactory  study,  the  autopsies  naving  been  performed  too  long  after  death  (5  to  10 
hours).  We  have  the  testimony  of  a  number  of  trustworthy  observers  that  cadaverio 
ehanges  occur  much  more  rapidly  after  death  from  yellow  fever  than  after  death  from 
ordinary  non-malignant  acute  diseases,  so  that  the  period  mentioned,  whioh  in  ths 
tropical  climate  of  Havana  during  July  and  August  would  be,  I  should  suppose,  quite 
sufficient  to  impair  the  value  for  refined  histological  researches  of  the  normal  tissues 
of  those  dead  by  violence,  might  be  expected  to  give  rise  to  still  more  serious  changes 
■~  those  doad  of  yellow  fever.    To  this  cause  also,  in  part,  I  attribute  the  oiroumstano* 
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I  undertake  this  work  with  great  modesty,  since  the  disease  is  one  I  have  never  seen, 
bat  I  have  endeavored  to  make  myself  acquainted  with  the  best  recent  observations, 
and  bring  to  their  consideration  such  general  knowledge  of  pathological  histology  as 
I  have  acquired  by  studies  which  now  extend  over  more  than  a  quarter  of  a  century. 
I  hope  therefore  that  the  suggestions  I  am  about  to  present  may  not  be  without  value 
to  those  who  may  hereafter  undertake  to  investigate  the  histological  lesions  of  yellow 
fever. 

These  suggestions  cau  be  most  advantageously  presented  in  connection  with  a  brief 
statement  of  the  principal  differences  between  the  accounts  of  recent  observers;  for 
evidently  our  first  step  forward  must  be  to  endeavor  to  ascertain  by  observation  which 
of  these  discrepant  statements  is  in  accordance  with  fact**,  or,  if  in  any  case  none  of 
them  fully  represent  the  facts,  to  ascertain  what  these  actually  are.  I  shall  make  no 
attempt  at  a  complete  analysis  of  the  very  voluminous  recent  literature,  but  only  refer 
to  what,  appear  to  be  the  most  significant  original  observations. 

The  histologist  who  may  undertake  to  study  the  lesions  of  yellow  fever,  will  find  it 
necessary  to  the  interpretation  of  the  conditions  observed  in  the  dead  body  to  make 
certain  investigations  during  the  progress  of  the  disease  at  the  bedside  of  the  sick. 

A. — MICROSCOPICAL  INVESTIGATIONS  AT  THE   BEDSIDE  OF  THE  81 CK. 

These  refer  especially  to  the  blood,  the  black  vomit,  and  the  urine. 

1.  The  blood, — And,  first,  as  to  the  examination  of  the  blood,  which  has  been  regarded 
by  so  many  physicians  as  the  primary  seat  of  the  specific  changes  produced  by  the 
yellow-fever  poison,  or  at  least  as  the  vehicle  by  which  the  poison  is  conveyed  to  the 
nervous  centers  or  other  parts  supposed  to  be  the  first  seat  of  morbid  action.  The 
most  important  discrepancies  between  the  modern  accounts  of  the  pathological  his- 
tology of  the  blood  in  yellow  fever  refer  to  the  condition  of  the  red  and  white  cor- 
puscles, and  to  the  alleged  detection  of  low  vegetable  forms,  supposed  to  be  related 
to  the  causation  of  the  disease. 

Can  any  change  be  detected  with  the  microscope  in  the  red  corpuscles  of,  yellow-fever  blood  t 
The  old  observation  of  Bienperthuy  (1844),  who  affirmed  that  oven  at  an  early  period 
of  the  disease  "  the  parenchyma  which  serves  as  an  envelope  to  the  globules  was  des- 
troyed," was  long  ago  contradicted  by  that  careful  microscopist  Prof.  Joseph  Leidy 
(1854),*  who  was  unable  to  discover  "the  slightest  indication  of  such  a  process,"  and 
reported  that  in  the  cases  he  examined  with  the  microscope  "  the  corpuscles  were 
found  apparently  unchanged."  Yet  the  opinion  that  in  this  disease  the  red-blood  cor- 
puscles in  some  way  break  up,  and  that  perhaps  the  characteristic  icterus  is  due  to 
the  "  transformation  of  their  haamatine  into  bile  pigment  within  the  circulation,"  has 
continued  to  find  adherents,  as  may  be  seen  by  tne  article  of  Haenisch,  in  Ziemssen's 
Cyclopaedia.  Two  of  our  own  countrymon,  Dr.  Joseph  Jones  and  H.  D.  Schmidt,  have 
recorded  observations,  made  in  New  Orleans  during  the  epidemic  of  1878,  which  appear 
to  lend  some  support  to  this  opinion.  Dr.  Joseph  Jones  observed  that  in  the  Wood 
drawn  by  cut  cups  from  yellow  fever  patients,  "  the  colored  corpuscles  presented  a 
crenated  appearance, "  due  to  *'  irregular  elevations  or  exudations  of  the  surface  of 
the  corpuscles,"  or ' '  presented  a  stellate  and  granular  appearance,  as  if  minute  globules 
were  forming  upon  the  surface  of  the  cell  membrane."t 

Dr.  H.  D.  Schmidt  carried  his  microscope  with  him  into  the  hospital  ward,  and 
took,  it  would  appear,  many  precautions  in  order  to  observe  the  blood  as  fresh  as  pos- 
sible. He  examined  the  blood  of  fifteen  cases,  and  in  all,  "  with  the  exception  of  two, 
the  colored  blood  corpuscles  presented  the  crenated  form."  Dr.  Schmidt  regards  this 
change  as  probably  retrogressive  in  character,  indicating  a  loss  of  vitality  on  the 
part  of  the  blood  corpuscles, "  and,  quite  in  harmony  with  this  view,  he  recognises 
the  presence  of  "  hremoglobiilin  escaped  from  the  blood  v  in  the  granular  cells  of"the 
liver  and  some  other  organs,"  and  mentions  that  he  observed  "  free  hsemoglobolin19  in 
one  of  the  specimens  of  blood  he  examined,  although  he  remarks  that  this  "is  a  phe- 
nomenon sometimes  oven  met  with  in  the  examination  of  normal  human  blood." 

Dr.  John  Davy  (1847)  long  since  observed  that  when  blood  taken  from  the  body  of 
a  subject  dead  of  yellow  fever  was  examined  under  the  microscope  "  the  corpuscles 
were  seen  to  be  corrugated,  as  if  from  incipent  putrefaction ; "  but  he  did  not  recog- 
nize this  condition  iu  blood  taken  from  living  patients,  nor  has  it  attracted  the  at- 
tention, so  far  as  1  know,  of  any  recent  observers  other  than  those  cited  above.  Dep- 
uty Inspector-General  Robert  Lawson,  writing  in  1862  of  the  yellow  fever  of  Jamacia, 
remarks:  "  It  seems  still  a  common  belief  that  the  blood  in  yellow  fever  is  in  a  dis- 

*8eo  "La  Roche,"  Vol.  I,  p.  171.  To  avoid  repetition!*,  I  shall  not,  as  a  rule,  give  references  to  the 
authorities  cited  in  this  paper,  but  will  append  a  list  of  the  several  books  and  essays  referred  to. 

tit  is  to  be  inferred  that  these  examinations  were  always  made  in  the  manner  described  in  cennce- 
tion  with  the  observation  here  cited:  "I  hastened  to  my  laboratory  with  the  blood  of  the  patient. 
which  had  been  received  into  glass-stoppered  bottles,  chemically  clean,  and  which  bad  never  beta 
used  before,  and  submitted  the  blood  to  microscopical  examination. '  See  the  first  essay  of  Br.  Jones, 
cited  in  the  appended  list,  p.  962. 
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solved  state.  •  *  •  The  blood,  however,  is  not  dissolved,  but  the  globules  remain 
distinct  and  well  formed."  In  like  manner,  Dr.  J.  Crovaux,  a  French  naval  surgeon, 
who  has  studied  with  evident  care  the  pathological  histology  of  yellow  fever  during 
the  epidemic  of  1877  in  French  Guiana,  declares  that  he  found  no  sensible  alteration 
of  the  blood  globules.  Less  definitely,  Dr.  M.  A.  Gnichet,  a  French  military  surgeon, 
writes,  from  examination  made  during  the  Madrid  epidemic  of  1878,  that  he  found  the 
red -blood  globules  little  altered  or  healthy ;  but  these  examinations  appear  to  have 
been  made  after  death. 

During  the  summer  of  1879,  Surgeon  George  M.  Sternberg,  one  of  the  members  of 
the  Havana  commission  referred  to  at  the  commencement  of  this  paper,  spread  out 
thin  and  dried,  on  glass  slides,  in  order  to  photograph  them,  ninety-eight  specimens 
of  blood  taken  from  fifty-one  ouoes  of  y»«.  ->v.  I'.tw.r  (mostly  soldiers  in  the  military 
hospital  of  San  Ambrosio),  without,  in  his  opinion,  observing  any  greater  tendency 
to  crenation  tbau  is  observed  in  normal  blood — an  opinion  wnich,  I  may  say,  is  sus- 
tained by  the  beautiful  photographs  taken  by  this  gentleman. 

I  cannot,  however,  feel,  after  perusing  the  publications  in  which  the  foregoing  dis- 
crepant statements  are  set  forth,  that  any  one  of  them  is  based  upon  such  exhaustive 
and  thorough  researches  as  to  warrant  us  in  regarding  it  as  final.  On  tin;  one  hand, 
it  must  be  remembered  that  the  crenation  of  tho  red-blood  corpuscles  is  a  phenomenon 
that  habitually  ensues  upon  the  withdrawal  of  blood  from  the  healthy  human  body. 
It  occurs  at  a  period  which  varies  in  accordance  with  variations  in  the  method  in 
which  the  specimen  is  treated,  such  as  the  violence  with  which  it  is  handled,  the  de- 
gree of  exposure  to  atmospheric  air,  &c,  and  which  is  probably  also  modified  by 
variations  in  the  specific  gravity  of  the  scrum  as  much  as  by  the  vitality  of  the  blood 
corpuscles.  In  the  present  state  of  our  knowledge  we  must  regard  this  process,  in  any 
case,  as  one  of  the  first  manifestations  of  departing  vitality  in  the  red-blood  corpus- 
cles, and  therefore  it  seems  reasonable  enough  to  suppose  that  in  yellow  fever,  perhaps 
also  in  all  diseases  in  which  observation  snows  that  putrefaction  occurs  unusually 
soon  after  death,  this  change  would  occur  at  an  earlier  period  after  the  withdrawal  of 
the  blood  from  the  body  than  happens  in  nonnal  blood ;  and  particularly  that  this 
would  be  the  case  with  blood  drawn  from  malignant  cases  shortly  before  death.  But 
reasonable  enough  as  this  appears,  the  evidence  does  not  satisfy  me  that  it  actually 
happens,  and  further  researches  should,  I  think,  be  made  by  some  one  who  has  first 
found  time  to  study  in  a  more  thorough  manner  than  has  yet  been  done  the  phenomena 
of  the  crenation  of  the  colored  corpuscles  in  healthy  individuals  and  in  other  diseases. 

As  for  the  old  speculation  to  which  Haenisch  has  again  given  voice,  that  the  fatty 
degenerations,  hemorrhages,  and  other  lesions. of  this  disease  are  due  to  a  previous 
destruction  of  the  red  corpuscles  occurring  on  such  a  scale  as  to  cause  the  blood  "  to 
lose  its  capacity  for  nourishing  the  tissues  of  the  body  in  the  normal  way,"  I  have  not 
been  able  to  hear  of  any  observer  who  has  undertaken  to  test  it  by  any  of  the  recently 
devised  ingenious  plans  for  estimating  the  number  of  corpuscles  in  a  measured  quan- 
tity of  definitely  diluted  blood  by  actual  count:*  and  I  would  specify  this  as  one  of 
the  investigations  which  should  be  undertaken,  tor  surely  if  an  actual  breaking  up  of 
the  red  corpuscles  of  the  blood  has  anything  whatever  to  do  with  the  pathology  of 
this  disease,  it  would  be  possible  to  establish  the  fact* of  their  diminished  number,  in 
the  latter  stages  of  the  disease  at  least,  by  an  actual  count. 

Can  any  changes  be  observed  with  the  microscope  in  the  white  corpuscles  of  the  blood  of  those 
suffering  with  yellow  fever  t  This  question  does  not  appear  to  nave  attracted  attention 
until  quite  recently,  and  even  among  the  latest  observers  several,  like  Dr.  H.  D. 
Schmidt,  declare  that  nothing  especially  abnormal  could  be  discovered  by  them  in 
these  elements.  On  the  other  hand,  Dr.  Joseph  Jones  describes  the  colorless  as  well 
as  the  colored  corpuscles  as  presenting  "  a  distinctly  granular  appearance,  wholly  un- 
like the  conditions  of  these  constituents  in  healthy  blood :"  and  Surgeon  G.  M.  Stern- 
berg has  observed  in  many  of  the  white  corpuscles  of  yellow-fever  blood  certain  highly 
refractive  granules,  which  he  interprets  as  fat,  and  regards  as  representing  a  fatty 
degeneration  of  these  cells.  Surgeon  Sternberg,  it  is  true,  as  I  myself  have  done,  has 
found  similar  granules  in  the  white-blood  corpuscles  of  healthy  individuals.  But  in 
this  case  the  number  of  granules  in  each  corpuscle  was  small)  and  the  process  was 
absent  from  the  great  majority  of  the  globules,  "  while  in  severe  cases  of  yellow  fever 
the  granules  were  abundant,  and  nearly  every  white  corpuscle  contained  some  of  them." 
These  statements  arc  well  supported  by  Surgeon  Sternberg's  photographs ;  so  that  the 
facts  may  be  regarded  as  established  for  the  cases  observed,  but  further  researches 
appear  to  be  required  to  indicate  the  full  significance  of  this  observation. 

Dr.  J.  Crevaux,  who  does  not  mention  the  conditions  just  described,  testifies  that 
he  found  in  the  blood  of  yellow-fever  patients  a  greater  number  of  fatty  globules  than 

*  For  this  purpose  the  hemctometre  of  MM.  Hayen  and  Nachet,  the  hemacytometer  of  Graves,  or  the 
similar  apparatus  made  by  Zeis  (of  Jena)  may  be  used;  only  in  any  case  care  should  be  taken  to  carry 
the  count  Tar  enough  to  obtain  a  definite  result.  On  this  subject  consult  £.  Abbe,  Ueber  BlatkSrper- 
Zfthlung,  8itzungsberiohten  der  Jenaischen  Gesellsohaft  fur  HedJoin  and  Katurwiasenschait  Sitxung 
rom  29  November,  1878. 
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occur  in  the  physiological  condition.  Guichet  makes  a  similar  observation,  and  Dr. 
Joseph  Jones  has  stated,  on  the  basis  of  chemical  analysis,  that  there  is  an  increased 
percentage  of  fatty  matters  in  the  blood  of  this  disease.  Shall  we  conclude  from  this 
testimony  a  fatty  degeneracy  of  the  blood ;  and,  if  so,  is  it  peculiar  to  yellow  fever,  or 
does  it  occur  also  in  typhus  and  other  malignant  fevers  f  Besides  the  further  investi- 
gation of  these  questions,  inquiries  are  needed  as  to  whether  any  changes  can  be  ob- 
served in  the  structural  details  of  the  protoplasm  of  the  white  corpuscle  in  this  disease; 
and  also  as  to  whether  in  the  duration  of  their  amoeboid  motion  on  the  warm  stage,  or 
in  other  particulars,  any  noteworthy  alteration  in  their  vital  manifestations  can  be 
observed. 

Can  the  microscope  discover  in  the  blood  of  yellow  fever  any  low  vegetable  forms,  or  other 
bodies  which  may  be  supposed  to  be  related  to  the  materies  morbit  Dr.  Joseph  Jones  and 
Dr.  J.  G.  Richardson  of  Philadelphia,  have  made  observations  that  appear  to  favor  an 
affirmative  answer  to  this  question.  Dr.  Jones  states  that  he  observed  in  the  freshly- 
drawn  blood  of  a  yellow-fever  patient  " minute  oval  bodies  with  a  central  nucleus, " 
Bimilar  in  size  and  appearance  to  those  he  found  in  water  through  which  the  air  of 
11 yellow-fever  rooms"  had  been  passed.  He  also  states  that  ho  has  seen  "bacteria 
and  delicate  thread-like  filaments"  in  the  blood  and  urine  of  yellow-fever  jatients,  and 
similar  ones  in  "the  water  from  yellow-fever  rooms."  At  the  Richmond  meeting  of 
the  American  Public  Health  Association,  in  November,  1878,  Dr.  Richardson  is  reported 
to  have  said  that  he  found  many  dumb-bell-shaped  bacteria  (which  he  proposes  to  call 
B.  sanguinis)  in  the  blood  of  yellow-fever  patients  sent  to  him  hermetically  sealed.  On 
the  other  hand,  while  the  presence  of  such  bodies  is  ignored  by  Crevaux,  Guichet.  and 
others  who  have  recently  examined  yellow-fever  blood  with  tne  microscope,  Dr.  H.  D. 
Schmidt  testifies  that  he  was  unable  to  discover  "a  single  bacterium  or  spore  of  a  fun- 

fns,"  although  he  "honestly  endeavored  to  do  so."  Surgeon  Sternberg  likewise,  in 
is  examination  of  the  blood  of  yellow-fever  patients  at  Havana  in  1879,  entirely  failed 
to  discover  low  vegetable  forms  in  any  freshly-drawn  specimen,  although  he  states 
that  in  some  (not  all)  of  the  samples  he  preserved  for  a  time  in  culture  cells  "hypo- 
mycetus  fungi,  and  spherical  bacteria  made  their  appearance  after  an  interval  of  from 
one  to  seven  days ; "  these  he  believes,  for  reasons  which  appear  conclusive,  to  have 
originated  from  the  accidental  admixture  of  atmospheric  germs.  In  this  condition  the 
question  remains  at  the  present  time.  Certainly  there  is  room  here  for  further  careful 
observation,  and  although  I  confess  that  I  am  not  sanguine  that  it  will  yield  other 
than  negative  results.  I  think  the  subject  ought  not  to  be  neglected  in  future  work. 

2.  The  black  vomit. — That  the  black  vomit  owes  its  characteristic  appearance  to 
the  admixture  of  blood  was  long  ago  established  by  the  observations  of  numerous 
microscopists,  who  have  also,  as  is  well  known,  observed  epithelial  cells,  oil  globules, 
and  divers  (Mbris  of  food.  Tne  chief  interest  at  present  connected  with  the  study  of 
this  excretion  centers  in  the  question,  Can  any  low  vegetable  forms  that  may  possibly 
be  connected  with  the  causation  of  yellow  fever  be  discovered  in  the  black  vomit  t  The  ques- 
tion of  the  presence  of  low  animal  forms,  raised  by  Rhees  in  1820,  had  already  been 
thoroughly  disposed  of  when  La  Roche  wrote,  and  needs  no  discussion  in  this  place. 
Already,  at  that  time  also,  the  question  of  tne  presence  of  characteristic  low  vege- 
table forms  had  been  brought  into  notice,  especially  by  the  descriptions  and  figures  of 
Hassall,  but  as  the  branching  fungus  described  by  this  microscopist  was  found  in  a 
sample  of  black  vomit  examined  some  time  after  its  evacuation,  and  as  wimilar  forms 
have  not  since  been  observed,  no  importance  can  be  attached  to  it.  Among  recent 
observers,  Dr.  Joseph  Jones  states  that  he  has  fonnd  great  numbers  of  bacteria, 
micrococci,  and  other  low  vegetable  forms  in  black  vomit  examined  immediately  after 
its  ejection.*  Dr.  H.  D.  Schmidt,  on  the  other  hand,  declares  that  the  vegetable  form 
he  most  commonly  found  in  the  recent  vomit  was  "  the  so-called  yeast-plant,  or  torula 
cerevisire,"  though  he  adds  that  other  fungi  will  develop  if  the  specimen  is  left  stand- 
ing, "as  these  fungi  get  into  the  stomach  with  the  food  or  the  air  swallowed."  He 
remarks:  "They  have  no  relation  to  the  cause  of  the  disease.  I  still  regret  the  time 
which  I  have  spent  in  their  cultivation,  as  I  might  have  applied  it  to  more  practical 
examinations."  A  significant  remark,  and  yet,  I  suppose,  in  the  present  condition 
of  the  vexed  questions  connected  with  the  germ  theory  of  disease,  it  is  still  desirable 
to  press  inquiries  in  this  direction  also;  but  such  inquiries,  to  be  fruitful,  must  be 
made  by  an  observer  who  is  well  acquainted,  on  the  one  hand,  with  the  botanical 
families  to  which  any  forms  that  may  be  discovered  in  the  black  vomit  belong,  and, 
on  the  other  hand,* with  the  forms  that  normally  occur  abundantly  in  many  parts  of 
the  alimentary  canal,  and  with  the  conditions  that  may  lead  to  their  appearance  in 
the  stomach  also.  Moreover,  in  all  such  inquiries,  we  must  be  careful  to  distinguish 
between  what  is  found  in  the  black  vomit  remaining  in  the  stomach  after  death,  and 

*  "The  black  vomit  was  convoyed  immediately  to  my  laboratory  and  subjected  to  chemical  and  micro- 
scopical examination.  *  *  *  The  wholo  moss  literally  swarmed  with  bacteria,  micrococci, 
spirillum  undula,  vibro  serpens,  spirochete  plicatitis,  spirochete  obermeii.  spirillum  tenue,  micrococci, 
and  delicate  dichotoma  threads,  and  the  thallus  of  a  delicate  fungus,  the  diameter  of  which  did  not 
exceed  one  ten-thousandth  of  an  inch."  See  p.  853  of  the  first  paper  of  Dr.  Jones,  cited  in  the  appended 
Uat. 
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first  examined  after  the  autopsy  some  hours  later,  and  that  which  can  be  observed 
in  the  vomit  ejected  during  tne  life  of  the  patient  and  immediately  examined.  The 
importance  of  this  discrimination  is  well  illustrated  by  the  statement  of  Surgeon  Stern- 
berg, that  the  black  vomit  ejected  during  life  contains  scarcely  any  cylindrical  epithelial 
cells  from  the  gastric  mucous  membrane,  while  that  found  in  the  stomach  after  death 
contains  them  in  large  numbers,  an  observation  which  corresponds  perfectly  with 
what  is  known  of  the  occurrence  of  columnar  cells  from  the  intestinal  epithelium  in 
the  rice-water  discharges  of  cholera. 

The  urine.— Two  questions  of  interest  require  further  microscopical  examination  in 
connection  with  the  urine  in  yellow  fever.  The  first  is  raised  by  the  statement  of  Dr. 
Joseph  Jones,  already  mentioned,  that  he  has  observed  ''  bacteria  and  delicate  thread- 
like filaments"  in  the  urine  of  yellow-fever  patients,  as  well  as  in  the  blood  and  in  the 
air  of  the  sick-rooms.  So  far  as  I  know,  this  statement  is  not  supported  by  the 
observations  of  any  other  credible  observer,  but  it  is  not  on  that  account  to  be  cast 
aside  in  the  present  state  of  our  knowledge  without  further  question.  It  seems  desir- 
able that  this  part  of  the  general  question  of  the  imagined  relation  of  yellow  fever  to 
vegetable  germs  pre-existing  in  the  air  should 'also  be  considered  by  competent 
observers  in  connection  with  similar  inquiries  with  regard  to  the  blood,  the  vomited 
matters,  the  tissues  of  the  dead  body,  and,  finally,  the  air  itself.  In  connection  with 
such  examinations  of  the  urine,  however,  the  great  rapidity  with  which  micrococci, 
bacteria,  and  penicillium  develop  in  this  fluid  in  hot  weather,  and  particularly  the 
rapidity  with  which  micrococci  and  bacteria  develop  under  such  circumstances  in 
albuminous  urine,  should  be  steadily  borne  in  mind. 

The  second  question  relates  to  the  histological  characters  of  the  ephithelial  cells  and 
tube-casts  found  in  the  urine ;  the  morphology  of  the  latter  being  especially  important 
in  connection  with  the  interpretation  of  the  structural  lesions  of  the  kidneys  found 
after  death.  Notwithstanding  certain  negative  statements,  the  fact  of  the  frequent 
occurrence  of  tube-casts  in  the  urine  during  the  albuminuria  of  yellow  fever  appears 
to  be  established  by  the  testimony  of  several  competent  observers.  We  need,  now- 
ever,  more  definite  details  than  we  yet  possess  with  regard  to  their  characters  and  the 
circumstances  of  their  appearance.  The  most  detailed  information  on  these  heads,  so 
far  as  I  know,  has  been  given  by  Lawson,  who  states  that  about  the  fourth  day  of  the 
disease  a  copious  deposit  of  pavement  epithelium  from  the  bladder  makes  its  appear- 
ance in  the  urine.  On  the  fifth  day  this  is  replaced  by  a  copious  dept>sit  "  composed 
of  granular  tube-casts  from  the  kidneys,"  1  to  1.3  thousandths  of  an  inch  in  diameter, 
with  sometimes  an  admixture  of  the  "solid  transparent  casts  called  waxy."  After  the 
sixth  day  the  casts  found  are  more  and  more  hyaline,  and  if  the  patient  survives  a  few 
days  longer  they  entirely  disappear.  Somewhat  less  detailed  is  the  description  of  the 
casts  observed  in  the  urine  of  some  yellow-fever  patients  at  Louisville,  Ky.,  during 
the  fall  of  1878,  which  has  been  published  by  Dr.  J.  W.  Holland,  of  that  city;  but 
it  has  the  advantage  of  being  accompanied  by  a  plate  representing  the  appearances 
observed.  The  observations  of  Dr.  Holland  closely  correspond  with  those  of  Lawson. 
On  the  third  day  in  several  cases,  before  the  appearance  of  albumen  in  the  urine, 
he  found  epithelial  cells  from  the  bladder,  and  "  spindle-shaped  cells,  probably  from 
pelvis  of  kidney."  The  same  forms  were  also  sparingly  found  at  a  later  period  in  some 
mild  cases  in  which  albuminuria  was  at  no  time  present.  After  the  fourth  day,  in  se- 
vere cases,  the  urine  became  albuminous,  and  tube-casts  made  their  appearance ;  they 
were  " highly,  moderately,  and  slightly  granular"  and  "some  have  epithelium  em- 
bedded." The  granular  part  of  these  casts  is  probably  "made  of  the  disorganized 
cellular  lining"  of  the  kidney-tubules,  the  clear  portion  of  the  "mucoid  matter  of 
Beale.*'  Some  of  them  are  from  the  straight,  others  evidently  from  the  convoluted 
portion  of  the  tubules.  In  a  single  case  only  were  unmistakable  waxy  casts  found. 
These  are,  so  far  as  I  know,  the  only  observers  whose  descriptions  of  the  tube-casts 
are  at  all  definite,  or  who  have  attempted  to  connect  their  appearances  and  characters 
with  the  stages  of  the  disease  in  which  they  occur.  It  is  evident  that  these  is  room 
in  this  direction  for  much  further  study,  and  especially  that  the  relations  in  morphol- 
ogy and  composition  between  the  casts  seen  in  the  urine  during  life  with  those  found 
in  the  kidneys  after  death  should  be  made  the  subject  of  critical  study. 

B. — HISTOLOGICAL  INVESTIGATIONS  OF  DISEASED  TISSUES  AND  ORGANS. 

Under  this  heading  I  shall  discuss  especially  the  lesions  hitherto  discovered  in  the 
nervous  centers,  tho  heart  and  blood-vessels,  the  stomach,  the  liver,  and  the  kidneys. 

1.  The  nervous  centers. — The  prominence  of  nervous  symptoms  in  certain  forms  of 
yellow  fever,  as  well  as  the  speculative  views  of  those  who  suppose  the  yellow-fever 
poison  to  act  primarily  upon  some  part  of  the  nervous  system,  have  led  to  many  vain 
efforts  to  discover  characteristic  lesions  in  the  cerebro-spinal  axis,  or  the  sympathetic 
ganglia. 

Cerebrospinal  axis. — Already  in  the  accounts  of  the  older  dissections  we  read  of  the 
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occasional  occurrence  of  congestion  and  oedema  of  the  brain  and  its  membranes,  and 
similar  appearances  have  been  noted  in  the  spinal  marrow  and  its  membranes,  par- 
ticularly in  their  lower  portion.  Ecchymosed  spots  have  also  been  observed  on  the 
surface  of  these  as  well  as  of  other  internal  organs.  But  none  of  these  appearances 
are  constant,  and  it  has  become  evident  that  histological  research  alone  affords  any 
promise  of  further  information  in  this  direction.  Yet  the  histological  investigations 
hitherto  undertaken  have  contributed  very  little  to  our  knowledge ;  nor  is  this  sur- 
prising, for  it  is  precisely  in  connection  with  the  nervous  centers  that  our  notions  of 
normal  histology  and  of  the  minute  changes  occurring  in  other  diseases  is  most  imper- 
fect, the  soft  and  delicate  tissues  of  these  organs  presenting  special  difficulties  to  .the 
investigator.  Lawson  alone  has  recorded  microscopical  appearances  which  suggest 
the  idea  of  a  commencing  meningitis  in  cases  characterized  by  well-marked  head 
symptoms.  In  such  cases  he  states  that  he  found  'Marge  exudation  corpuscles "  in  the 
white  matter  "near  the  surface  of  the  hemispheres,"  and  that  the  nuclei  in  the  walls  of 
the  minute  blood-vessels  were  abnormally  numerous.  On  the  other  hand,  Gama  Lobo, 
who  made,  during  the  Brazilian  epidemic  of  1873-74,  three  autopsies,  in  which  con- 
siderable cerebral  congestion  was  observed,  is  reported  by  Rey  to  have  found  no  other 
morbid  process  than  fatty  degeneration,  involving  especially  the  cerebral  cells  and  the 
walls  of  the  cerebral  capillaries.  Dr.  H.  D.  Schmidt  observed  similar  conditions  at 
New  Orleans  during  the  epidemic  of  1878.  He  relates  that  he  found  fatty  degenera- 
tion of  the  " ganglionic  bodies'1  of  the  cortex  cerebri,  and  of  the  nuclei  of  the  walls 
of  the  minute  vessels  (" venules  as  well  as  arterioles")  of  the  pia  mater,  and  of  the 
cortex  cerebri.  In  many  vessels  the  nuclei  had  disappeared,  leaving  a  number  of  fat 
globules  in  their  places.  At  the  same  time,  others  were  mot  with  in  which  there  was 
an  increase  of  the  protoplasm  surrounding  the  nuclei  in  the  normal  condition,  causing 
a  thickening  of  the  walls  of  the  vessels,  and  giving  rise  "to  minute  aneurisms,  and  a 
final  rupture  of  the  vessel."  Besides  this  he  observed,  in  almost  all  the  cases  exam- 
ined, an  exudation  of  finely -granular  matter  in  the  subarachnoid  space,  and  filling  up 
the  meshes  of  the  pia  mater.* 

So  far  as  I  know,  the  foregoing  are  the  only  structural  lesions  believed  to  have  been 
observed  by  microscopists  in  the  cerebro-spinal  axis  of  subjects  dead  of  yellow  fever. 
Knowing  the  difficulties  that  surround  sucn  investigations,  I  feel  compelled  to  receive 
them  with  a  certain  reserve,  although  certainly  the  fatty  degeneration  described  by 
Gama  Lobo  and  Schmidt  seems  consistent  enough  with  what  we  know  of  the  other 
lesions  in  this  disease.  In  further  investigations  the  true  nature  of  the  appearances 
supposed  to  indicate  the  existence  of  fatty  degeneration  in  the  parts  under  considera- 
tion should  certainly  be  tested  on  perfectly  fresh  specimens  by  the  action  of  suitable 
reagents,  such  as  osmic  acid  especially,  and  after  the  appearances  observable  without 
reagents  have  been  carefully  noted.  The  results  thus  obtainable  are  absolutely  neces- 
sary for  the  interpretation  of  the  lesions  observed,  or  supposed  to  be  observed,  in  sec- 
tions of  hardened  portions. 

Among  the  pathological  specimens  forwarded  to  me  for  examination  were  several 
pieces  of  spinal  cord:  and  Dr.  McConnell  cut  sections  from  the  lumbar  region  of  the 
two  which  appeared  nest  preserved.  In  all  these  sections  I  found  a  peculiar  abnormal 
condition,  which  I  think  necessary  to  mention,  although  I  have  grave  doubts  as  to 
whether  it  can  be  regarded  as  a  lesion  produced  by  yellow  fever.  Scattered  through 
all  parts  of  the  sections,  but  most  abundant  in  the  white  matter  of  the  cord,  there 
were  considerable  numbers  of  peculiar  rounded  or  oval  bodies,  from  two  to  five  thou- 
sandths of  an  inch  or  more  in  long  diameter.  They  appeared  under  a  two-thirds 
objective,  in  the  balsam-mounted  sections,  as  colorless  spaces,  empty,  or  filled  with 
delicately-granular  contents.  With  a  good  immersion  lens  (one-fourth  to  one-eighth) 
the  granular  character  of  the  masses  was  more  distinctly  seen,  and  some  of  them 
appeared  to  be  encapsuled  with  a  layer  of  nucleated  connective  tissue  resembling  con- 
densed or  compressed  neuroglia. 

With  regard  to  the  actual  significance  of  these  bodies,  I  am  not  prepared  to  offer 
any  positive  opinion  at  the  present  time.  If  they  are  the  product  of  a  degenerative 
change  taking  place  during  life,  the  process  is  certainly  not  peculiar  to  yellow  fever. 
They  appear  to  be  very  like  the  granular  masses  sometimes  found  in  thin  sections  of 
the  brains  of  the  insane,  as  shown  in  some  of  the  microphoto^raphs  reproduced  and 
described  by  Dr.  John  r.  Gray  in  1874. t  Similar  appearances  in  the  spinal  cord  have 
been  figured  by  Dr.  E.  L.  Fox,  in  a  plate  labeled  "Gray  degeneration  of  the  conL"t 
I  may  add  that  there  are  in  the  microscopical  cabinet  of  the  Army  Medical  Museum 
sections  of  the  brain  of  a  man  dead  of  tetanus,  and  of  the  spinal  cord  of  a  horse  dead 
of  epidemic  catarrh,  in  which  there  are  numerous  rounded  or  oval  bodies  identical  in 
appearance  with  those  found  in  the  sections  of  cord  from  the  yellow-fever  cases;  and 

*I  understand  from  the  context  that  all  these  observations  were  made  only  on  preparations  hard- 
ened first  in  bichromate  of  potass*. 

t  Jobh  P.  Gray.  Pathology  of  insanity,  Amer.  Jonr.  of  Insanity,  July,  1874,  p.  1.  I  refer  particularly 
to  Plate  A,  Figs.  1  and  2,  Plate  C,  Fig.  2,  and  Plato  E,  Fig.  2.  

I E.  L.  Fox.    The  pathological  anatomy  of  the  nervoue  center*,  London,  1874.    Plate  Yin,  p.  114. 
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tho  same  is  true  of  some  sections,  in  the  same  collection,  of  the  spinal  cord  of  an 
apparently  healthy  cat,  killed  for  dissection. 

I  entertain  a  strong  suspicion  that  in  many  cases  snch  bodies  as  these  are  merely 
the  result  of  post-mortem  changes,  and  have  no  pathological  significance,  but  am  not 
now  prepared  to  insist  upon  this  view,  to  establish  or  disprove  which  would  require 
a  somewhat  laborious  series  of  experiments. 

The  sympathetic  ganglia. — Dr.  S.  A.  Cartwright,  of  Natchez,  claimed  in  1826  the  merit 
of  the  "discovery"  that  in  yellow  fever  the  delicate  tissues  involving  the  whole  gan- 
glionic system  of  nerves  were  more  or  less  inflamed.  He  asserted  that  he  had  found 
this  condition  in  the  cardiac,  pulmonary,  mesenteric,  renal,  and  hepatic  plexuses,  but 
that  "the  semilunar  ganglions  and  the  celiac  plexus  were  in  particular  highly 
diseased."  Dr.  C.  Belot,  of  Havana,  in  1865,  revived  this  statement^  so  far  as  the 
ganglia  of  the  solar  and  cceliac  plexuses  were  concerned,  with  the  additional  remark 
that  he  found  them  softer  than  normal,  so  that  when  compressed  between  the  fingers 
they  were  easily  mashed. 

These  assertions  have  served  to  suggest  the  microscopical  examination  of  the  sym- 
pathetic ganglia.  Dr.  Schmidt  reports  that  he  has  made  and  examined  thin  sections 
of  buiue  of  these  ganglia  in  five  cases.  "The  ganglia  chosen  for  examination  were 
those  of  the  solar  plexus,  especially  the  semilunar,  together  with  the  first  thoracic,  or 
ganglion  stellatuui."  In  two  cases  he  found  that  the  uuclei  of  the  ganglion-cells  had 
"disappeared,  though  the  nucleoli  were  left  behind";  and  he  thinks  this  was  proba- 
bly due  to  fatty  degeneration.  In  another  case  there  was  an  abnormal  accumulation 
of  pigment  in  the  ganglion  cells;  in  the  rest  he  detected  nothing  abnormal.  As  for 
the  minute  blood-vessels,  although  they  were  congested  in  some  cases,  they  were 
empty  in  others. 

Dr.  J.  Guiteras,  of  the  Havana  commission,  examined  the  semilunar  ganglion  micro- 
scopically in  three  cases,  and  reports  that  he  found  cloudy  swelling  of  the  nervous  ele- 
ments, and  that  "connective  tissue  of  new  formation"  was  met  with  to  a  still  greater 
extent  than  in  the  liver  and  kidneys  of  the  subjects  he  dissected. 

Among  the  balsam-mounted  preparations  by  this  gentleman  I  found  several  carmine- 
stained  sections  of  the  semilunar  ganglia  of  subjects  dead  of  yellow  fever,  which  show 
the  structural  details  quite  well.  These  I  have  examined  with  care,  and  critically 
compared  with  some  sections  prepared  by  Dr.  McConnell,  at  the  museum,  from  the 
semilunar  ganglia  of  human  subjects  dead  of  other  diseases.  This  comparison  bus 
forced  me  to  the  opinion  that  the  preparations  of  Dr.  Guiteras  do  not  really  exhibit 
any  abnormal  condition.  It  is  well  known  that  the  individual  nerve  cells  of  each 
lobule  of  the  large  sympathetic  ganglion  are  held  together  by  a  dense  connective 
tissue,  which,  indeed,  nas  been  described  as  forming  a  separate  capsule  for  each  nerve 
cell.  In  balsam-mounted  sections  of  such  lobules,  large  numbers  of  oval  nuclei  belong- 
ing to  this  connective  tissue  can  be  observed;  but  these  appeared  to  be  quite  as 
numerous  in  the  sections  prepared  at  the  museum  as  in  those  from  the  yellow- fever 
subjects.  Moreover,  the  indistinctness  of  the  nuclei  of  the  ganglion-cells,  mentioned 
by  Dr.  Schmidt,  did  not  exist  in  the  preparations  of  Dr.  Guiteras.  These  nuclei  ap- 
peared to  me  fully  as  distinct  as  the  nucleoli,  and  both  were  readily  defined  with  an 
immersion  one-fourth,  wherever  the  sections  were  thin  enough  to  give  a  satisfactory 
view  of  the  cells. 

2.  The  heart  and  blood-vessels. — A  fatty  degeneration  of  the  muscular  fibers  of  the 
heart  was  described  by  Professor  Riddell,  of  New  Orleans,  in  his  account  of  the  micro- 
scopical observations  made  by  him  during  the  epidemic  of  1853.*  This  condition  has 
since  then  been  emphasized  by  several  investigators,  among  whom  I  may  mention 
especially  Dr.  Joseph  Jones  and  Gama  Lobo,  but  others  have  failed  to  recognize  it. 
Lawson  declares  that  he  never  saw  an  instance  of  it,  but  he  did  not  regard  the  condi- 
tion of  the  cardiac  muscle  as  normal.  He.  found  the  fibers  pale,  with  indistinct  trans- 
verse strife,  and  an  abnormal  disposition  to  separate  longitudinally  into  their  compo- 
nent fibrillar;  there  was  also  a  certain  haziness  or  loss  of  definition  in  outline,  affect- 
ing both  the  fibers  and  the  blood-vessels  between  them,  and  he  thought  he  recognized 
the  presence  of  an  exudation  in  the  cardiac  tissue  similar  to  that  he  believed  to  exist 
in  the  kidneys,  liver,  and  brain.  J.  Crevanx  in  41  autopsies,  made  very  soon  after 
death,  found  the  heart  quite  firm  in  39.  Four  of  these  cases  he  examined  microscop- 
ically, but  sought  in  vain  for  any  traces  of  fatty  degeneration ;  on  the  contrary,  the 
transverse  striw  were  perfectly  distinct.  In  like  manner  Dr.  J.  Guiteras  was  unable 
to  discover  this  lesion  in  any  of  the  autopsies  he  made  at  Havana.  He  found  the  heart 
normal  in  consistency  and  color,  its  striatione  always  distinct,  and  only  in  some  of  the 
fibern  were  a  few  fatty  grannies  seen  in  the  neighborhood  of  the  nuclei.  I  may  remark 
that  the  striatums  of  the  cardiac  muscular  fibers  are  very  plainly  seen  on  several  of 
the  balsam-mounted  preparations  made  by  this  gentleman,  and  that  none  of  them 
exhibit  any  appearances  which  can  bednterpreted  as  due  to  ratty  degeneration.  This 
lesion,  therefore,  cannot  be  regarded  as  by  any  means  constantly  present  in  yellow 

*L»Roche,  VoLI,  W2. 
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fever,  but  this  by  no  means  proves  that  it  does  not  occur  in  certain  cases,  perhaps  in 
certain  groups  of  cases ;  only  the  unskilled  observer  must  be  careful  not  to  mistake 
for  it  the  granular  appearauce  produced  by  cardiac  changes,  and  must  bear  in  mind 
that  the  transverse  striations  of  the  cardiac  fibers  are  normally  less  distinct  than  those 
of  the  voluntary  mu poles,  as  well  as  the  circumstance  observed  by  Kolliker,  that  small 
fat  granules  in  the  vicinity  of  the  nuclei  are  habitually  found  in  the  cardiac  fibers 
after  death.* 

Certain  lesions  are  also  said  to  have  been  recognized  with  the  microscope  in  the 
minute  blood-vessels.  It  is  well  known  that  one  of  the  characteristic  features  of  this 
disease  is  the  marked  tendency  to  hemorrhages.  Besides  external  hemorrhages,  such 
as  black  vomit,  bloody  sputa,  bloody  urine,  &o.,  internal  haemorrhages  are  of  frequent 
occurrence.  They  are  found  in  the  form  of  apoplectic  infarctions  of  the  lungs,  the  in- 
termuscular connective  tissue,  &c. ;  but  still  more  frequently  as  minute  hemorrhagic 
spots,  resembling  petechias  or  ecchymoses  on  the  surface  of  various  internal  organs, 
or  scattered  through  their  parenchyma.  It  seems  to  be  pretty  clear  that  the  appear- 
ances last  mentioned,  as  well  as  the  others,  are  due  to  actual  hemorrhages,  and  not 
merely  to  a  transudation  of  the  coloring  matter  of  the  blood ;  but  the  nature  of  the 
abnormal  condition  of  the  vascular  wall  that  favors  these  hemorrhages  is  by  no  means 
established.  The  statement  of  Lawson  that  in  various  other  organs,  as  well  as  the 
brain,  the  nuclei  of  the  walls  of  the  minute  blood-vessels  are  abnormally  numerous  has 
not  been  supported  by  subsequent  observers.  More  probable  appear  the  accounts  of 
those  who,  like  Crevanx,  Gama  Lobo,  aud  Schmidt,  believe  they  have  observed  a 
fatty  degeneration  of  the  walls  of  the  capillaries  and  small  vessels  of  this  or  that  organ. 
This  view  agrees  with  the  general  belief  in  a  tendency  to  fatty  degeneration  in  various 
other  organs,  especially  the  heart:  but  the  accounts  referred  to  are  by  no  means  so 
complete  that  they  can  be  regarded  as  settling  the  question,  so  that  further  researches 
are  desirable. 

3.  The  stomach. — The  stomach  of  subjects  dead  of  yellow  fever  usually  contains  a 
greater  or  less  amount  of  black  vomit,  and  the  microscopical  examination  of  this  fluid 
is  the  more  important  because  the  columnar  epithelium  of  the  gastric  mucous  mem- 
brane desquamates  so  soon  after  death  that  in  most  cases  the  condition  of  its  elements 
can  only  be  observed  by  examining  the  fluid  contents  of  the  organ.  Although  it  has 
been  stated  that  occasionally  the  mucous  surface  of  the  stomach  presents  no  abnormal 
appearance,  or  is  even  paler  than  natural,  yet  in  the  great  majority  of  yellow-fever 
cases  it  is  more  or  less  congested,  often  intensely  so ;  ecchymotic  spots  are  frequently 
observed  on  its  surface,  occasionally  hemorrhagic  erosions,  and  even  it  is  said  ulcera- 
tions. The  nature  of  the  process  giving  rise  to  these  appearances  has  been  the  subject 
of  some  discussion.  The  most  generally  accepted  view,  based  in  part  upon  what  is 
seen  by  the  unaided  eye,  in  part  upon  the  symptoms  of  the  disease,  is  that  we  have  here 
to  do  with  an  acute  gastric  catarrh  of  variable  intensity ;  but  the  correctness  of  this  view 
is  by  no  means  so  fully  supported  by  exact  histological  observations  as  could  be  desired. 
Indeed,  several  of  the  most  recent  investigations  appear  to  be  opposed  to  this  view. 
Among  these  may  be  mentioned  those  of  J.  Crevaux,  according  to  whom  the  most  im- 
portant lesion  is  a  fatty  degeneration  of  the  cells  that  line  the  gastric  glands  and  of 
the  capillaries  of  the  mucous  membrane.  By  the  latter  lesion  he  explains  the  hem- 
orrhage that  gives  the  black  vomit  its  character. 

The  appearances  observed  by  Dr.  Schmidt  are  interpreted  by  him  as  representing 
dniply  a  venous  congestion,  the  consequence  of  previous  disturbance  in  the  circula- 
tion of  the  liver.  He  has  given  some  interesting  details  with  regard  to  this  conges- 
tion. It  is  well  known  that  the  mucous  membrane  of  the  stomach  is  the  seat  of  a  fine 
capillary  network,  the  meshes  of  which  surround  each  of  the  several  gland-tubes. 
These  empty  into  a  fine  plexus  of  venules  situated  near  the  surface  of  the  mucous  mem- 
brane, just  beneath  its  epithelium.  From  tnis  plexus,  at  intervals,  rather  larger  veins 
originate  which  descend  perpendicularly  between  the  gastric  glands  to  poin  the  plexus 
of  still  larger  vessels  in  the  submucosal  t  Now,  according  to  Dr.  Schmidt,  the  conges- 
tion of  the  gastric  mucous  membrane  is  seated  in  the  superficial  venous  plexus;  it  is 
not  uniformly  diffused,  but  exhibits  numerous  small  red  centers  or  spots  corresponding 
to  little  territories  immediately  around  the  places  at  which  the- small  veins  just  men- 
tioned descend  perpendicularly  through  the  mucous  membrane.  The  centers  of  con- 
Sestion  he  regards  as  undoubtedly  the  spots  from  which  "the  hemorrhages  known  as 
lack  vomit  proceed."  He  mentions  further  that  he  observed  free  hemoglobolin  in 
the  ''  epithelial  and  glandular  cells"  surrounding  the  congested  venous  radicles.  Dr. 
J.  Guiteras  declares  as  the  result  of  his  observations  that  "  the  stomach  presents  no 
evidences  of  inflammation.  The  protoplasm  of  the  epithelial  cells  is  normal,  and  the 
nuclei  quite  distinct."  Having  made  his  autopsies  so  long  after  death,  he  not  unnatur- 
ally complains  that  he  found  in  most  of  his  preparations  that  "the  tops  of  the  ridges  be- 
tween the  gastric  follicles  are  removed  by  post-mortem  digestion."  In  some  of  them, 
however,  these  ridges  remained,  and  then  he  detected  in  them  small  hemorrhagic  in- 

*A  Kolliker— A  Manual  of  Human  Microtcopic  Anatomy,  London,  I860,  p.  476. 

t  See  C.  Tourf  in  Stbicksb's  Manual  of  Hittology,  Amor.  Ed.,  New  York,  1872,  p.  40J. 
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farctions  close  tinder  the  free  surface  of  the  mucous  membrane.  Dr.  T.  E.  Satterth- 
waite,  however,  who  exhibited  last  October  to  the  New  York  Pathological  Society  a 
number  of  microscopic  slides  from  a  woman  who  died  of  yellow  fever  at  the  Presby- 
terian hospital,  July  29, 1879,  is  reported  to  have  observed  in  the  stomach-sections  ap- 
pearances corresponding  in  some  particulars  to  those  that  occur  in  gastric  catarrh: 
''The  epithclia  of  the  mucous  and  peptic  glands  were  thought  to  be  abnormally  gran- 
ular. At  the  month  of  the  follicles  the  epithelium  was  frequently  wanting,  and  in 
them  were  seen  in  places  lymphoid  corpuscles.  There  was  neither  congestion  of  the 
stomach  nor  extravasation  of  blood.  The  connective  tissue  seemed  increased  in 
amount." 

From  an  examination  of  the  sections  mounted  by  Dr.  Gniteras,  and  of  those  pre- 
pared from  the  fragments  of  stomach  received  at  the  Museum,  I  can  fully  corroborate 
the  statement  of  that  gentleman  that  all  these  specimens  had  suffered  more  or  less 
from  post-mortem  changes.  The  distribution  of  the  venous  congestion,  so  far  as  it 
could  be  made  out,  corresponded  closely  to  the  description  given  by  Dr.  Schmidt.  If 
such  changes  as  fatty  degeneration  of  the  capillaries  of  the  mucous  membrane  or 
of  the  cells  lining  the  tubular  glands  had  existed,  they  were  no  longer  recogniza- 
ublc,  and,  except  in  two  particulars,  the  sections  did  not  appear  to  differ  from  those 
cut  from  normal  stomachs  in  which  post-mortem  changes  have  fairly  set  in.  The  first 
was  the  characteristic  congestion,  the  second  was  the  presence  in  some  of  the  sections 
of  a  number  of  elements  resembling  wandering  white-blood  corpuscles.  The  latter 
were  seen  in  the  vicinity  of  some  of  the  veins  descending  perpendicularly  through 
the  mucous  membrane,  and  group-wise  in  other  places,  especially  toward  the  bases  of 
the  tubular  glands.  These  observations  are,  of  course,  entirely  inadequate  to  deter- 
mine the  frequency  and  significance  of  the  lesion  just  named;  and  it  may  be  added 
that  none  of  the  researches  hitherto  reported  deal  satisfactorily  with  the  question  of 
the  changes  occurring  in  the  gastric  mucous  membrane,  except  so  far  as  concerns  the 
anatomical  relations  of  the  congestion  that  determines  the  gastric  bieraorrliage,  so  that 
the  whole  subject  of  the  histological  conditions  of  the  mucous  membrane  itself  re- 
quires further  investigation. 

4.  The  Uvvr. — Since  the  publication  of  the  observations  of  our  fellow-countrymen. 
Drs.  Alonzo  Clark,  T.  H.  Bache,  and  Joseph  Leidy,*  the  hepatic  lesion  in  yellow  fever 
has  been  most  generally  regarded  as  essentially  a  fatty  degeneration  oi  the  organ. 
Dr.  Leidy  compared  the  condition  of  the  hepatic  cells  to  that  observed  in  the  tatty 
livers  of  drunkards  and  consumptives.  They  "  were  unaltered  in  form  and  structure 
from  the  normal  condition;  but  they  differed  in  having  deposited  in  their  interior  a 
variable  amount  of  oil  globules,  frequently  entirely  obscuring  the  nucleus,  which,  how- 
ever, was  rendered  readily  visible  on  the  application  of  acetic  acid.  The  oil  globules 
varied  in  size  from  a  small  granule  to  the  one-half  the  diameter  of  the  containing  cells, 
and  many  of  those  observed  loose  in  the  field  of  the  microscope,  which  had  escaped  from 
lacerated  cells,  ran  together  and  formed  drops  larger  than  the  cells."  Those  subse- 
quent observers  who  have  not  contented  themselves  merely  with  recognizing  this  con- 
dition may  be  divided  into  two  groups :  The  first  have  endeavored  to  make  out  the 
}>reliminary  morbid  processes  that  precede  the  fatty  metamorphosis ;  while  the  second 
lave  thought  they  observed  in  the  advanced  stages  of  the  disease  certain  additional 
characteristic  changes. 

That  the  fatty  degeneration  of  the  liver  is  a  lesion  developed  after  the  commence- 
ment of  the  disease  seems  to  be  pretty  well  established,  as  is  also  the  circumstance 
that  the  degree  to  which  it  is  present  at  any  given  stage  of  the  fever  varies  in  different 
individuals  and  different  epidemics.  The  livers  studied  by  Dr.  Leidy  were  described 
by  him  as  varying  in  color  from  a  "yellow  clay-like  hue  to  a  brownish-orange; "  but 
other  equally  careful  observers  have  described  yellow-fever  livers  as  brown,  chocolate 
color,  or  the  color  of  cafe*  an  lait,  and  between  these  hues  and  the  brighter  yellows 
various  intermediate  tints  have  been  noticed.  In  yet  other  cases  the  liver  has  been 
found  purple,  livid,  or  engorged  with  blood ;  and  the  assertion  of  some  of  the  older 
observers  that  it  may  even  exhibit  no  recognizable  deviation  from  its  normal  color  and 
texture  has  been  repeated  from  time  to  time  to  the  present  day.t  It  may,  perhaps,  be 
doubted  whether  these  apparently  normal  livers  would  have  sustained  the  test  of  care- 
ful histological  examination,  but  the  occasional  occurrence  of  a  highly  congested  state 
of  the  organ  is  supported  by  some  of  the  most  recent  anatomical  investigations.  Thus, 
J.  Crevaux,  during  the  epidemic  of  1877  in  French  Guiana,  found,  particularly  in  cases 
that  died  very  early,  manifest  congestion  of  the  parenchyma  of  the  liver,  accompanied 
by  ecchymotic  spots  on  its  surface.  Microscopical  examination  showed  that  this  con- 
gestion nad  its  seat  in  the  interlobular  (portal)  veins,  and  not,  as  in  the  so-called  "nut- 
meg liver,"  in  the  intralobular  (hepatic^  veins.  When  death  took  place  later  in  the 
disease,  however,  he  always  found  the  liver  more  or  less  yellowish,  and  then  its  pa- 
renchyma exhibited  under  the  microscope  a  corresponding  degree  of  fatty  degenera- 

*  La  Kochk,  Voll. ,  p.  404. 
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tion.    Ho  concluded,  therefore,  that  in  the  ordinary  course  of  yellow  fever  a  stage  of 
congestion  precedes  the  fatty  degeneration  of  the  organ. 

This  view,  which  has  been  accepted  by  Berenger-Feraud  and  other  subsequent 
writers,  is  supported  by  some  of  the  observations  of  Dr.  H.  D.  Schmidt,  who  states 
that  in  epidemics  previous  to  that  of  1878  he  has  sometimes  observed  parts  of  the 
liver  congested,  while  other  parts  were  fatty,  and  others  even  normal.  The  conges- 
tion was  usually  confined  to  the  interlobular  vessels,  but  he  observed  the  "nutmeg" 
condition  also  in  a  limited  number  of  cases.  In  the  autopsies  he  made  during  1878, 
however,  he  invariably  found  the  whole  liver  fatty,  and  usually  in  a  high  degree.  Dr. 
Schmidt,  however,  describes  certain  particulars  in  which  the  yellow-fever  liver  differs 
from  the  common  fatty  liver.  Although  he  made  his  autopsies  quite  soon  after  death 
(three-quarters  of  au  hour  to  three  or  four  hours),  he  noticed  that  the  hepatic  cells  - 
were  stained  by  carmine  and  other  coloring  matters  with  difficulty,  and  this  he  attrib- 
utes to  a  "commencing  degeneration  of  their  protoplasm'*;  moreover,  he  states  that 
he  recognized  the  presen  e  of  extra vasatcd  lnemoglobulin,  with  or  without  associated 
bile-pigment,  in  the  hepatic  cells,  "in  the  vicinity  of  the  ultimate  branches  of  the 
blooa-vessels"  of  the  organ. 

Other  observers,  both  earlier  and  later  than  he,  have  believed  they  detected  with 
the  microscope  something  more  than  mere  fatty  degeneration  in  the  yellow-fever 
liver.  Unfortunately,  however,  the  testimony  in  this  direction  is  by  no  means  har- 
monious. Lawson,  who  recognized  fatty  degeneration  of  the  liver  in  a  part  at  least  of 
his  case*<,  held  (1862)  that  there  is  in  yellow  fever  an  active  exudation  into  the  paren- 
chyma of  the  organ,  embracing  the  minute  bile-ducts,  and  closing  them  to  the  passage 
of  the  bile.  Ho  also  found  the  interlobular  connective  tissue  abundant,  opaline,  and 
containing  more  or  less  exudation  and  granular  matter,  while  the  minute  arteries  and 
veins  "  were  covered  with  closely-set  nuclei  and  granules. "  With  this  account  may 
be  compared  the  brief  description  by  Bonnet  (published  in  the  work  of  Be*renger-Fe:- 
raud)  of  two  microscopic  sections  of  the  liver  of  a  patient  who  died  of  yellow  fever 
during  the  epidemic  of  1877  in  French  Guiana.  They  are  said  to  have  exhibited  thick- 
ening and  slight  sclerosis  of  the  perivascular  connective  tissue,  while  cloudy  swelling 
(tumefaction  troubl6)  was  uniformly  associated  with  the  fatty  degeneration  ot  the 
cells  of  the  hepatic  lobules.  Still  more  marked  were  the  lesions  in  the  interlobular 
spaces  observed  by  Lebredo  in  two  livers  sent  in  alcohol  from  Havana  to  Paris  during 
the  year  1877.  Besides  a  fatty  degeneration  of  the  parenchyma  of  the  hepatic  lobule*, 
in  which  the  capillaries  were  collapsed,  and  contained  almost  no  blood,  ne  found  un- 
mistakable evidences  of  the  form  of  cirrhosis  described  by  Charcot  and  Gombanlt 
nnder  the  designation  of  cirrhose  en  Hots.*  He  prudently  regarded  this  cirrhosis  as 
an  ancient  process,  long  antedating  the  fever ;  but  conjectured  that  certain  groups  of 
leucocytes  observed  in  the  hypertrophied  interlobular  connective  tissues,  especially 
around  the  biliary  canals,  were  evidences  of  an  acute  process  occurring  during  the 
fever.  In  the  case  reported  by  Dr.  T.  E.  Satterthwaite  somewhat  similar  lesions  were 
observed.  Many  of  the  liver  cells  were  in  an  advanced  stage  of  fatty  degeneration, 
while  others  were  more  granular  than  normal,  and  it  was  with  difficulty  that  any 
nucleus  could  be  recognized.  "  There  was  also  a  marked  increase  in  the  connective 
tissues  of  the  organ,  and  in  places  the  separate  cells  were  surrounded  by  new  formed, 
connective  tissues,  as  has  been  observed  in  syphilitic  cirrhosis.  Dr.  J.  Guiteras,  of  the 
Havana  commission,  found  one  of  the  livers  he  examined  affected  with  cirrhosis,  which, 
however,  he  regarded  as  a  pre-existing  chronic  process,  holding  that  the  lesion  char- 
acteristic of  the  yellow-fever  liver  is  "  the  so-called  parenchymatous  inflammation  of 
Virchow.  The  hepatic  cells  are  in  a  condition  of  cloudy  swelling."  At  times,  how- 
ever, they  show  "evidences  of  fatty  degeneration  and  pigmentary  infiltration."  Cer- 
tain modifications  in  the  connective  tissue  of  the  orgau  accompanied  these  changes; 
he  thought  it  swollen,  and  that  it  presented  some  embryonal  cells. 

By  yet  another  group  of  observers  the  hepatic  lesion  in  this  disease  has  been  regarded 
as  similar  to  that  which  characterizes  acute  yellow  atrophy  of  the  liver,  or  even  as 
identitical  with  it.  This  view  was  especially  insisted  on  by  Liebermeister  in  his  essay 
on  parenchymatous  degeneration  of  the  liver,  although  he  admitted  that  it  washy  no 
means  established  by  adequate  microscopical  observation.  These  Adolfs  Schmidtlein 
has  attempted  to  supply  from  studies  made  in  1865  at  Vera  Cruz.  He  states  that  he 
found  the  hepatic  cells  quite  destroyed,  and,  in  this  and  other  particulars  declares  that 
the  histological  changes  observed  fully  corresponded  with  those  described  by  Lieber- 
meister as  occurring  in  acute  yellow  atrophy.  With  this  statement  may  be  associated 
the  observations  recently  reported  by  Guichet.  This  military  surgeon  brought 
back  from  Madrid,  in  1878,  pieces  of  two  yellow-fever  livers,  which  were  investigated 
by  M.  Sabourin  iu  the  laboratory  of  Professor  Charcot,  t    M.  Sabourin  reports  that 

*Chabcot  <»t  Gomuault.    Contributions  a  l'etude  anatimique  des  deflttrentea  fotmea  de  la  oirrhose 
in  fnie.    Archives  de  Phvsiolopie,  1876,  p.  453. 
t  A  piece  from  a  third  liver  was  presented  for  examination  to  the  laboratory  of  Vulpian.    Fatty  de- 

gineratioD  was  recognized,  bat  the  piece  was  in  such  a  state  of  cadaveric  alteration  that  thorough 
j v oat i gation  wa  i  impossible. 
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he  found  the  hepatic  cells  affected  by  two  intimately-associated  lesions :  1.  Fatty  degen- 
eration. 2.  "Fragmentation  granuleuse."  The  latter  process  (which,  according 
to  him,  is  the  most  important,  the  former  being  only  accessory  to  it)  he  describe  as 
follows:  "The  protoplasm  of  the  cell  breaks  op  (««  fragmented  into  several  irregular 
blocks,  which  refract  light  a  little  more  than  the  normal  protoplasm ;  then  the  nucleus 
of  the  cell  disappears.7'  The  ultimate  result  is  to  convert  the  lobule  into  a  "magma" 
of  fragments.*  Simultaneously  a  certain  number  of  the  cells  undergo  the  process  of 
ordinary  fatty  degeneration,  l>eing  ultimately  transformed  into  vesicles  filled  with 
oil,  and  in  stained  preparation,  the  peripheral  nuclei  of  these  vesicles,  as  well  as  the 
nuclei  of  the  hepatic  capillaries,  can  be  recognized  in  the  midst  of  the  magma  of  frag- 
ments mentioned  above. 

Two  of  the  observers  cited  have  recognized,  in  addition  to  the  lesions  described,  the 
presence  of  small  collections  of  bacteria  in  sections  of  yellow-fever  livers.  Dr.  Schmidt 
relates  that  he  found  them  only  in  the  cuts  from  a  single  piece  of  liver,  which  he  after- 
wards remembered  he  had  found  floating  in  the  solution  of  bichromate  of  potassa  em- 
ployed to  harden  it.  He  attributes  the  floating  of  the  piece  to  germs  developed  by 
commencing  putrefaction,  and  supposes  the  bacteria  to  have  been  developed  at  the 
same  time.  Dr.  Satterthwaite  is  reported  as  stating  that  in  sections  of  the  liver  he 
examined  "collections  of  bright  little  bodies  of  uniform  size"  were  found.  "They 
were  bacteria  and  seemed  to  be  in  the  blood-vessels/1  According  to  the  report  of  his 
remarks,  "It  was  stated  by  Dr.  Satterthwaite  the  presence  of  bacteria  in  the  specimens 
could  be  explained  in  various  ways,  and  he  did  not  believe  that  it  in  any  way  sus- 
tained the  notion  that  these  organisms  produced  the  disease.  Accumulations  of  bac- 
teria of  similar  apperaance  he  had  found  in  persons  suffering  from  other  diseases  not 
contagious  or  infectious."  It  should  be  added  that  Dr.  Guiteras,  of  the  Havana  Com- 
mission, sought  in  vain  for  low  organisms  in  the  specimens  he  examined.  "  No  micro- 
phytes have  been  found,"  he  writes,  "  in  the  liver  or  the  blood  contained  in  its  vessels." 

I  do  not  feel  myself  in  a  position  to  submit  the  foregoing  diverse  accounts  of  the 
hepatic  lesions  in  yellow  fever  to  a  criticism  guided  by  personal  observations,  and 
must  content  myself,  therefore,  in  this  place  with  a  brief  statement  of  what  I  was  actu- 
ally able  to  observe  in  the  sections  mounted  by  Dr.  Guiteras  and  those  prepared  at 
the  Army  Medical  Museum  from  the  pieces  of  yellow-fever  livers  sent  me  for  examina- 
tion. So  far  as  I  was  able  to  observe,  the  most  prominent  lesion  exhibited  in  the 
majority  of  these  sections  was  fatty  degeneration  of  the  eel  Is  of  the  hepatic  parenchyma. 
In  the  balsam- mounted  specimens,  it  is  true  that,  the  fat,  which  had  been  dissolved  out 
by  the  previous  action  of  alcohol  and  benzole,  was  no  longer  visible  as  such,  but  the 
characteristic  vacuoles  left  after  its  solution  were  readily  observed  in  almost  all  the 
cells  examined,  and  did  not  differ  in  appearance  from  those  seen  in  sections  of  ordinary 
fatty  livers  similarly  prepared.  The  stage  to  which  this  fatty  degeneration  had  ad- 
vanced differed  somewhat  in  the  several  fivers  examined,  but  in  none  of  them  had  it 
attained  a  very  high  degree.  The  cells  usually  contained  from  one  to  six  or  eight 
vacuoles,  the  largest  of  which  seldom  much  exceeded  the  cell-nucleus  in  size ;  rarely 
did  I  see  cells  occupied  by  a  single  colossal  vacuole,  such  as  are  so  commonly  observed 
in  balsam-mounted  sections  of  livers  in  which  the  process  of  fatty  degeneration  is  far 
advanced.  The  protoplasm  between  the  vacuoles  in  the  individual  hepatic  cells  was 
reduced  in  quantity  in  proportion  to  the  number  and  size  of  the  vacuoles.  It  was  yel- 
lowish in  color,  and  seemed  to  break  and  tear  very  easily,  at  least  the  number  of  broken 
cells  at  the  edges  and  in  thin  portions  of  the  sections  was  larger  than  inordinary  fatty 
livers;  but  the  lines  of  fracture  seemed  to  be  determined  only  by  the  arrangement  of 
the  vacuoles,  and  I  could  recognize  nothing  corresponding  to  Sabourin's  description 
of  "  fragmentation  granuleuse.  The  arrangement  of  the  hepatic  cells  in  chains  radi- 
ating from  the  central  venous  radicleto  the  periphery  of  the  lobule  was  not  as  clearly 
displayed  as  usual,  and  the  preparations  exhibited  throughout  a  certain  indistinctness 
closely  resembling  the  familiar  alterations  of  incipient  putrefaction  ;  moreover  all  the 
sections  were  found  to  be  very  difficult  to  stain  with  carmine,  and  in  some  of  them  no 
discrimination  of  the  nuclei  could  be  obtained  in  this  way,  another  particular  cor- 
responding with  the  ordinary  putrefactive  processes.  I  readily  verified  in  the  sections 
prepared  by  Dr.  Guiteras  his  statement  that  one  of  the  livers  he  had  examined  was 
affected  by  chronic  cirrhosis,  and  among  the  pieces  of  liver  transmitted  to  me  I  found 
one  from  another  case  that  exhibited  the  same  lesion  in  a  still  higher  degree.  In  both 
these  livers  the  cells  of  tho  hepatic  parenchyma  preseuted  conditions  very  similar  to 
those  just  described,  and  in  addition  to  this,  in  both  an  abundant  infiltration  of  cells 
resembling  leucocytes  was  observed,  not  merely  in  the  abnormally  developed  interlob- 
ular connective  tissue,  but  also  in  the  parenchyma  of  the  lobules.  Except  in  these 
two  livers,  however,  I  was  quite  unable  to  recognize  any  pathological  condition  of  the 
interlobular  connective  tissue,  or  of  the  vessels  and  bile  ducts  imbedded  in  it.  I  found 
no  infiltration  of  cells  resembling  leucocytes  either  here  or  in  the  hepatic  parenchyma; 
nor  did  I  succeed  in  discovering  low  vegetable  forms  in  the  blood-vessels  or  other  parts 

*  This  description  closely  resembles  that  of  acute  yellow  atrophy  of  the  liver  by  Cornell  and  Ram- 
vebb.— Manvel  d  UUtoloffie  Pathotogique,  3"*  paitie,  Paris,  1876,  p.  888. 
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of  any  of  the  sections.  Evidently  these  observations  are  quite  insufficient  to  solve 
the  vexed  questions  relating  to  the  hepatic  lesions  in  yellow  fever.  According  to  a 
memorandum  transmitted  with  the  specimens,  the  patients  from  whom  ..hey  were  de- 
rived all  died  on  the  fourth,  fifth  or  sixth  day  or  the  disease.  *  No  written  memorandum 
of  the  appearances  of  the  livers  was  furnished,  but  I  was  told  verbally  by  Surgeon  Stern- 
burg  that  they  all  presented  the  caf6-au-lait  color.  Marked  fatty  degeneration  had 
occurred  in  them  all,  and  they  therefore  throw  no  light  on  the  morbid  conditions  that 
antedate  this  change.  On  the  other  hand,  the  extent  to  which  the  fatty  degeneration 
had  advanced  in  these  livers  affords  evidently  no  indication  with  regard  to  the  pos- 
sible degree  of  the  process  in  the  livers  of  more  protracted  or  more  malignant  cases. 

•As  for  the  important  questions  relating  to  the  associated  lesions  by  which  the  yel- 
low-fever liver  probably  differs  from  the  ordinary  fatty  liver,  I  do  not  believe  they 
could  be  solved  merely  by  the  study  of  sections  made  from  pieces  hardened  in  alcohol 
or  other  preservative  flu  ids,  even  if  the  autopsies  that  furnished  the  specimens  were 
made  immediately  after  death.  Is  the  yellow  color  of  the  protoplasm  of  the  hepatic 
cells  due  to  biliary  coloring  matter,  the  coloring  matter  of  the  blood,  or  both  f  Is  the 
alleged  fragmentation  of  this  protoplasm  a  mere  post  mortem  change,  or  a  process 
that  can  be  fairly  recognized  in  livers  examined  immediately  after  death?  Can  any 
other  abnormal  changes  than  these  heretofore  described  be  observed  in  this  organ  f  To 
answer  these  questions  in  a  trustworthy  manner  will  require  not  merely  the  investiga- 
tion of  fresh  livers,  as  soon  as  possible  after  death,  and  a  comparison  of  the  appear- 
ances thus  observed  with  those  seen  in  carefully  made  sections  from  pieces  of  the  same 
livers  hardened  in  different  ways,  but  it  will  be  necessary  to  examine  in  this  manner 
a  considerable  number  of  livers  from  subjects  dying  at  different  periods  of  the  disease, 
including  its  earlier  as  well  as  its  later  stages,  and  probably  to  compare  the  conditions 
detected  in  those  dead  from  endemic  yellow  fever  with  those  found  in  the  victims  of 
severe  epidemics.  One  further  consideration,  suggested  by  the  previous  literature  of 
the  subject,  is  emphasized  by  the  specimens  collected  by  the  Havana  Commission.  It 
is  very  evident  that  yellow  fever  does  not  spare  those  who  are  already  suffering  with 
diseases  of  the  liver,  and,  as  these  arc  of  frequent  occurrence  in  hot  climates,  the  his- 
tologist  who  deals  with  the  questions  under  consideration  must  be  continually  on  his 
guard  lest  he  confound  lesions  resulting  from  some  pre-existing  hepatic  diseases  with 
those  dependent  on  the  fever. 

5.  Th*  kidney 8. — The  great  frequency  of  albuminuria  in  this  disease  has  long  directed 
attention  to  the  condition  of  the  kidneys;  yet  our  knowledge  of  the  minute  changes 
in  these  organs  is  perhaps  more  incomplete  than  in  the  case  of  the  liver  and  stomach; 
and  the  comparison  with  Bright's  disease,  early  suggested  by  the  mere  fact  of  the 
presence  of  albumen  in  the  urine,  has  added  comparatively  little  to  our  knowledge, 
since,  under  this  head,  a  variety  of  lesions  are  undoubtedly  embraced.  Alvarenga 
reports  that  in  the  Lisbon  epidemic  of  1857  the  cortical  substance  of  the  kidneys  wa» 
often  found  to  be  considerably  swollen,  and  appeared  to  the  naked  eye  to  be  fatty,  as 
on  microscopical  examination  proved  to  be  the  case.     Haenisch  remarks:  "It  is  re- 

Sorted  by  almost  every  one  that  a  swelling  of  the  cortical  substance,  with  partial  fatty 
egeneration,  is  very  often  present."  And  in  fact  the  general  conception  that  the 
characteristic  change  in  the  kidneys,  as  in  the  liver  and  other  organs,  is  a  fatty  de- 
generation has  been  pretty  widely  accepted. 

Additional  particulars,  which  are  by  no  means  fully  accordant,  have,  however,  been 
contributed  from  various  sources.  Lawson  not  merely  found  the  epithelial  cells  of 
the  tubuli  very  granular,  their  nuclei  and  outlines  being  indistinct,  but  thought  the 
connective  tissue  of  the  organ  seemed  swollen  and  infiltrated  with  an  opaline  exuda- 
tion. Moreover^  the  nuclei  of  the  minute  blood-vessels,  including  the  loops  of  the 
Malpighian  bodies,  were  abnormally  numerous,  and  altogether  he  regarded  tne  micro- 
scopical appearances  as  indicating  *"  an  active  exudation  into  the  parenchyma  of  the 


sections  of  the  kidneys  are  examined  under  the  microscope,  the  Malpighian  corpuscles, 
and  tubuli  uriniferi  are  found  to  be  filled  with  granular  albuminoid  and  fibroid  mat- 
ter, excreting  cells  detached  and  oil  globules."  J.  Crevaux  presents  a  view  in  har- 
mony with  his  account  of  the  pathological  changes  in  the  liver.  When  the  duration 
of  the  disease  has  been  short  tne  kidneys  are  manifestly  congested,  and  ecchymosed 
spots  are  observed  in  the  cortical  substance  of  the  organ  as  well  as  beneath  the  cap- 
sule and  on  the  mucous  lining  of  its  calyces  and  pelvis.  In  the  cortical  substance 
little  globular  hemorrhagic  spots  the  size  of  a  pin's  head  were  frequently  observed, 
and  turned  out  to  be  the  capsules  of  the  Malpighian  bodies  distended  with  blood.  In 
one  subject  the  central  portion  of  some  of  these  hemorrhagic  foci  had  softened  into  a 
pus-like  fluid.  Such  little  haemorrhage  and  purulent  foci  (petite  Joyers  satiguin*  ott 
purulents)  were  observed  by  Chapuis  more  than  twenty  years  ago  in  the  kidneys  of 

*  Case  17  is  Raid  to  have  died  on  the  third  day,  but  I  received  neither  mounted  sections  nor  nncot 
fragments  from  the  liver. 
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subjects  dead  of  yellow  fever.  These  preliminary  lesions  are  succeeded  by  a  fatty 
degeneration  of  the  parenchyma  of  the  organ.  To  the  naked  eye  it  appears  of  a  whit- 
ish or  grayish  yellow  color;  under  the  microscope  the. cells  contain  large  oily  glob- 
ules and  fine  grannies.  According  to  Rey,  hemorrhagic  fooi  in  the  cortical  substance 
of  the  kidney  were  observed  also  by  Gama  Lobo,  in  whose  cases,  however,  they  ap- 
peared to  have  co-existed  with  fatty  degeneration  of  therenal  epithelium. 

Dr.  J.  G.  Richardson  is  reported  to  have  found  the  uriniferons  tubules  of  the  kidney 
clogged  with  low  vegetable  forms.  But  the  appearances  on  which  this  view  was 
possibly  based  are  differently  interpreted  by  Dr.  H.  D.  Schmidt,  who  regards  the  char- 
acteristic kidney  lesion  as  a  granular  degeneration  preceded  by  hyperemia,  and  ulti- 
mately advancing  to  fatty  degeneration.  In  some  of  the  cases  he  examined,  a  few  of  the 
tubules  were  "  blocked  up  by  short  albuminous  cylinders  of  a  yellow  color."  In  other 
cases  "the  cells  of  the  epithelium  of  the  uriniferous  tubules  were  observed  to  disinte- 
grate, and  the  granules  of  the  cells,  set  free  by  the  degeneration  of  the  protoplasm,  to 
collect  in  opaque  masses  apparently  held  together  by  mucus."  Dr.  T.  E.  Satterthwaite 
is  reported  to  have  described  the  condition  of  the  kidneys  in  the  case  examined  by 
him  as  follows:  "  On  microscopic  examination  the  epithelium  throughout  the  kidney 
was  swollen  and  intensely  granular.  The  tubes  contained  numerous  small  granular 
casts  of  a  yellowish  color.  At  the  apices  of  the  pyramids  the  collecting  tubes  were 
nearly  stripped  of  epithelium.  The  epithelium  that  remained  was  intensely  swollen, 
and  even  more  granular  than  in  other  parts  of  the  kidney.  At  several  points  the 
tubes,  and  in  some  cases  the  blood-vessels,  were  blocked  with  numerous  little  bright 
bodies  of  a  uniform  size,  arranged  in  a  regular  manner  at  equal  distances  from  one 
another.  They  looked  at  first  like  spherical  bacteria,  but  on  close  examination  with 
high  powers  (immersions  1-10,  W.  Wales,  and  No.  12  Prazmowski)  the  bodies  proved 
to  be  mostly,  if  not  wholly,  rod-bacteria  of  the  usual  kind."  In  this  connection  it  is 
proper  to  add  that  the  patient  died  July  29,  and  that  the  autopsy  is  said  to  have  been 
made  twenty-one  hours  after  death.  Dr.  J.  Guiteras  on  the  other  hand  reports  that 
he  found  no  organisms  in  the  kidneys  of  the  cases  he  examined  at  Havana.  The  cells 
of  the  renal  epithelium  were  more  or  less  in  a  state  of  cloudy  swelling:  but  in  every 
kidnev  some  of  the  tubules  appeared  to  be  normal ;  in  others  he  found  evidences  of 
catarrhal  inflammation ;  not  infrequently  he  observed  yellow  casts  choking  up  the 
caliber  of  the  tube ;  sometimes  the  tubules  contained  coagulated  blood.  The  blood- 
vessels, especially  of  the  cortex,  were  frequently  distended  with  blood. 

The  appearances  I  was  myself  able  to  recognize  in  sections  mounted  by  this  gentle- 
man and  those  prepared  at  the  museum  from  the  fragments  of  kidneys  submitted 
were,  briefly,  as  follows:  Not  merely  did  the  cells  of  the  convoluted  tubules  in  the 
cortical  portion  of  the  kidney  appear  to  be  swollen,  and  more  than  usually  granular 
(how  much  of  this  latter  condition  was  due  to  post-mortem  change  I  know  not),  but 
in  some  of  the  sections  the  fact  that  fatty  degeneration  of  the  organ  had  commenced 
was  clearly  established  by  the  presence  in  the  protoplasm  of  these  cells  of  the  charac- 
teristic vacuoles  from  which  the  fat  had  been  dissolved  by  the  reagents  used  in  pre- 
paring the  sections  for  mounting  in  balsam.  Id  some  of  these  tubes  the  epithelial  ele- 
ments had  become  detached  ana  lay  free  in  the  lumen.  Others  were  occupied  by  one 
of  two  kinds  of  casts,  yellow  transparent  ones  resembling  those  called  "  waxy,"  and 
more  or  less  coarsely-granular  casts,  the  latter  being  by  far  the  most  numerous.  In 
the  cortical  portion  of  the  organ  some  of  these  casts,  in  the  pyramids  most  of  them, 
occupied  the  lumen  of  tubes,  the  epithelium  of  which  was  quite  intact.  The  granu- 
lar casts  were  certainly  not  collections  of  low  vegetable  forms,  for,  notwithstanding 
the  length  of  time  they  had  been  immersed  in  alcohol,  they  dissolved,  as  did  the  waxy 
casts,  in  a  solution  of  caustic  potash.  On  the  other  hand  it  was  very  evident  in  some 
places  that  considerable  numbers  of  red -blood  corpuscles  were  imbedded  in  their  sub- 
stance, but  in  the  condition  of  the  specimens  I  was  unable  to  form  an  opinion  as  to  the 
actual  share  taken  by  mere  hemorrhage  in  their  formation,  or  as  to  their  relationship 
to  the  waxy  casts,  or  to  the  detached  epithelium  observed  in  some  of  the  convoluted 
tubes. 

The  two  forms  of  casts  observed  in  the  tubules  of  the  kidneys  in  these  cases  corre- 
spond with  the  descriptions  of  the  two  varieties  found  in  the  urine  during  life,  and  it 
is  evident  that  the  latter  should  be  studied  with  the  former.  It  will  furthermore 
readily  be  understood  that  the  remarks  made  in  connection  with  the  liver  as  to  the 
importance  of  the  further  investigation  of  specimens  taken  as  soon  as  possible  after 
death  in  different  stages  and  forms  of  the  disease  fully  apply  to  the  kidneys  also. 
Among  recent  studies  of  the  pathological  history  of  some  of  the  ordinary  forms  of 
Brighrs  disease  I  may  particularly  mention  the  essays  of  T.  LanghanB,  of  Bern,  and 
V.  Cornil,  of  Paris,*  as  examples  of  fruitful  researches  which  could  not  have  been  con- 

*T.  Langhanb.  Ueber  die  Verttndernnsen  der  Glomeruli  bei  der  Nephritis  nebst  einigen  Bemerk- 
ungen  Uber  die  Entstehung  der  Fibrinoylmder.    Virchow's  Arr  iiv,  Bd.  76,  1879.    S.  85. 

v.  CORXIL.  Noavelles  observations  histologiques  snr  l'etat  d> «  cellules  du  rein  dans  ralbuminurie 
dne  4  la  nephrite  parenchymateuse  et  la  nephrite  interstitielle.  Journa*  de  l'anotomio  et  de  la  physi- 
ologic, annee  it,  1879,  p.  402. 
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dncted  had  not  fresh  material  been  at  the  disposal  of  the  investigators.  Langhans 
obtained  his  best  results  by  comparing  the  appearances  observed  m  recent  prepara- 
tions macerated  a  short  time  ih  bichromate  of  potassa,  and  teased  oat,  with  those  seen 
in  carefully  made  sections,  while  Cornil  gave  the  preference  to  sections  made  from 
pieces  of  kidney  hardened  with  osmic  acid — a  method  which,  as  is  well  known,  requires 
the  freshest  possible  material  to  produce  serviceable  preparations.  That  the  conclu- 
sions arrived  at  by  these  able  histologists  differ  in  so  many  important  details  may  serve 
to  illustrate  the  difficulties  with  which  studies  of  this  kind  are  beset :  but  I  have  been 
led  by  a  perusal  of  the  papers  to  an  opinion  that  the  methods  of  both  should  be  included 
among  those  employed  in  the  investigation  of  the  yellow-fever  kidney.  The  oemic- 
acid  method  is  also  to  be  commended  as  a  means  of  determining  with  some  precision 
the  extent  to  which  fatty  degeneration  has  advanced  in  the  renal  epithelium,  for  which 
purpose  it  may  advantageously  be  employed  in  the  study  of  the  liver  and  other  parts 
affected,  or  supposed  to  be  affected,  by  fatty  degeneration. 

Lesions  observed  in  other  organs. — It  is  not  necessary  for  the  purpose  of  the  present 
paper  to  discuss  the  various  other  lesions  that  have  been  observed  in  this  disease ;  they 
are,  for  the  most  part,  either  accidental  concomitants  of  individual  cases,  or  have  been, 
as  yet,  so  imperfectly  studied  that  their  insignificance  is  quite  doubtful.  As  an  illus- 
tration of  the  latter  class  of  observations  I  may  refer  to  the  granular  condition  of  the 
suprarenal  bodies  observed  more  than  twenty  years  ago  by  Chapuis,  and  the  fatty  in- 
filtration or  degeneration  of  the  same  organs  recently  described  by  Dr.  H.  D.  Schmidt. 

CONCLUDING  REMARKS. 

Enough  has  been  said,  I  trust,  in  the  foregoing  pages  to  show  that  we  have  yet  a 
great  deal  to  learn  with  regard  to  the  pathological  histology  of  yellow  fever.  The  im- 
portance of  further  studies  iu  other  directions  also,  such  as  the  chemical  investigation 
of  the  blood  and  excreta,  the  microscopical  and  chemical  investigation  of  the  drinking 
water  and  iho  air,  the  accumulation  of  additional  facts  with  regard  to  the  circum- 
stances under  which  the  disease  occurs,  and  the  manner  in  which  it  spreads  from  place 
to  place — all  this  is  willingly  conceded,  but  does  not  lessen  in  the  least  the  urgent  need 
of  further  histological  studies  to  reconcile  discordant  observations  and  clear  up  so  many 
doubtful  points. 

One  further  suggestion  appears  to  be  needed :  It  may  be  admitted  that  little  or 
nothing  is  to  be  expected  from  additional  autopsies  in  which  the  macroscopic  appear- 
ances only  are  observed  and  recorded ;  but  it  is  not  for  that  reason  unnecessary  that 
these  appearances  should  be  critically  noted  whenever  serious  histological  inquiries 
are  to  be  undertaken :  and  under  the  same  circumstances  it  is  also  important  that  the 
clinical  phenomena  snouJd  be  studied  with  the  greatest  care.  It  is  essential  to  our 
ultimate  comprehension  of  the  disease  that  the  minute  textural  lesions  of  individual 
tissues  and  organs  should  be  connected  by  actual  observation  with  the  changes  recog- 
nizable by  tho  naked  eye,  and  with  the  several  symptoms  that  occur  during  the  prog- 
ress, of  the  malady.  A  good  clinical  history  and  a  detailed  record  of  the  appearances 
observed  during  the  autopsy  appear  to  me,  therefore,  of  the  highest  importance  in 
every  case  selected  for  further  histological  researches. 

Iu  conclusion,  let  me  express  the  hope  that  the  suggestion  made  in  the  early  part  of 
this  paper  with  regard  to  the  training,  at  the  expense  of  the  general  government,  of 
one  or  more  experts  for  the  prosecution  of  this  important  inquiry  may  be  found  prac- 
ticable. Our  relation  as  a  nation  to  this  disease  is  quite  unlike  that  in  which  we 
stand  to  most  other  maladies.  It  is  constantly  present  at  our  very  door,  and  constantly 
threatening  to  spread  devastation  among  our  people  as  it  has  recently  done  ;  but  it  is 
brought  into  no  such  close  and  threatening  relations  with  those  European  nations  who 
have  been  recently  most  successful  in  investigating  the  pathological  histology  of  other 
diseases  that  they  are  likely  soon  to  make  it  the  subject  of  an  exhaustive  study.  Nor 
have  we  much  to  expect,  I  suppose,  from  any  inquiries  the  physcians  of  Cuba,  Mexico, 
or  other  American  countries  south  of  us  are  likely  soon  to  undertake.  On  the  con- 
trary, it  seems  in  every  way  probable  that  if  anything  of  value  is  to  be  done  in  this 
direction  we  must  arrange  to  do  it  ourselves.  That  the  means  may  be  found  for  put- 
ting at  least  one  zealous  and  competent  inquirer  into  the  field  at  an  early  day  y»  to  be 
earnestly  hoped. 

Very  respectfully,  your  obedient  servant, 

J.  J.  WOODWARD. 
Surgeon,  United  States  Armtf. 
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APPENDIX  K. 

CLIMATE  AND  DISEASES. 

By  Cleveland  Abbe,  M.  D. 

I.  Having  been  requested  by  the  president  of  the  National  Board  of  Health  to  pre* 
sent  a  few  remarks  "on  the  possible  relations  between  meteorological  data  and  vital 
statistics,  and  especially  on  the  graphical  method  of  presenting  this  data?"  I  have  there- 
fore given  this  subject  some  consideration,  and  by  way  of  an  introduction  to  your  de- 
liberations submit  the  following  remarks  and  suggestions  with  much  diffidence,  as 
coming  from  one  who  can  have  no  claim  to  being  an  expert,  in  these  matters.  The 
subject,  indeed,  is  by  no  means  a  new  one,  but  possesses  rather  a  very  long  list  of 
authors  and  titles,  to  all  which  I  need  not  now  refer. 

Now,  I  shall  not  pretend  to  review  the  literature  of  the  subject  or  to  review  all  our 
knowledge  of  the  relations  of  meteorology  to  health,  but  I  shall  assume  that  we,  to- 
day, desire  only  to  consider  how  far  the  study  of  climate  may  be  reasonably  expected 
to  assist  the  physician  in  determining  the  ultimate  cause  of  diseases  and  in  applying 
the  remedy.  I  must,  therefore,  first  speak  of  a  few  hazy  and  imperfect  or  wholly 
erroneous  ideas  that  must  be  cleared  away  before  we  can  decide  what  is  at  present 
demanded  of  us  by  way  of  observation,  and  what  graphic  or  statistical  methods  are 
to  be  recommended.  These  erroneous  views  on  the  relations  of  climate  and  health 
may  seem  hardly  worth  combating,  but  you  will  see  that  they  have  been  so  exten- 
sively repeated  by  eminent  writers  that  it  may  well  be  feared  lest  the  search  after  the 
truth  has  been  long  delayed  by  such  dissemination. 

II.  I  will  first  remark  "that  there  certainly  has  for  ages  been  prevalent  an  opinion 
that  certain  climates  are  beneficial  to  invalids,  and  the  sick  have  been  transported 
thither  with  good  results.  But  in  doing  this  it  has  all  along  been  quietly  implied, 
and  by  many  well  understood,  that  the  beneficial  effects  were  due  not  to  the  climate 
in  itself  but  wholly  to  the  influence  on  the  patient  of  a  change  of  climate,  if  not  indeed 
to  other  wholly  extraneous  conditions,  sucn  as  bathing,  freedom  from  dust,  malaria, 
Ac. 

The  numerous  geographical  and  statistical  comparisons  that  have  been  collected 
by  so  many  students  of  this  subject  have,  so  far  as  I  have  examined  them,  nothing  in 
them  to  show  conclusively  that  the  annual  average  temperature,  moisture,  wind,  press- 
ure, cloudiness,  sunshine.  &c,  have  in  themselves  anything  more  than  an  infinitesi- 
mal influence  upon  health,  disease,  or  death,  and  yet  these  statistical  authors  have  fre- 
quently lost  sight  of  the  distinction  between  the  effect  of  a  uniform  climate  and  of  a 
very  changeable  one,  or'rather,  to  be  more  charitable,  they  found  the  statistical  mate- 
rial at  hand  in  a  shape  that  rendered  it  too  laborious  or  impossible  to  separate  the 
changeable  from  the  uniform. 

As  an  illustration  of  this  very  common  class  of  errors,  I  will  quote  from  a  well-known 
author  (Dr.  Fox,  of  London),  who,  in  his  little  pamphlet  on  the  humidity  of  the  air  of 
Scarboro,  formulates  the  connection  between  humidity  and  health,  as  follows: 

First.  A  preternaturally  dry  air,  with  a  high  temperature,  is  apt  to  give  origin  to 
fevers  and  intestinal  disorders. 

Second.  A  very  moist  atmosphere,  accompanied  by  a  low  temperature,  predisposes 
to  bronchial  and  rheumatic  affections. 

Third.  A  very  dry  atmosphere,  when  associated  with  a  low  temperature,  excites  in- 
flammations of  the  respiratory  organs. 

Fourth.  Humid  climates  and  excessive  rainfall,  by  producing  a  damp,  foggy,  relax- 
ing climate,  exert  an  injurious  influence  on  the  health,  depressing  the  nervous  system 
and  checking  the  cutaneous  and  pulmonary  exhalations. 

Fifth.  Abundant  rainfall  diminishes  cholera,  diarrhoea,  and  typhoid  fever. 

These  and  similar  statements  illustrate  the  difficulty  of  our  subject,  and  show  how 
easy  it  is  to  confound  causes,  effects,  and  concomitants. 

There  certainly  is  not  one  of  the  preceding  five  propositions  but  is  negatived  by  the 
common  experience  of  the  residents  of  the  United  States. 

First.  The  dry  air  of  our  driest  regions  is  universally  extolled  for  its  healthy,  in- 
vigorating qualities;  and  intestinal  disorders,  if  they  prevail,  are  attributed  to  the 
drinking  water,  an  1  not  to  the  atmosphere. 

Second.  Rheumatism  and  bronchial  troubles  are  in  the  minority  in  very  warm,  moist 
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climates,  such  as  oar  own  Gulf  coast,  and  if  they  prevail  in  New  England,  are  attrib- 
uted to  the  sudden  daily  changes  in  the  weather,  and  very,  very  often  to  heredity. 

Third.  The  dry,  cold  winter  air  of  Minnesota  and  Manitoba  is  borne  with  impunity 
and  pleasure  by  every  one  accustomed  to  it,  and  the  inflammations  of  the  lungs  that 
occur  there  have  always  other  and  special  causes. 

Fourth.  Humid  climates  may  be  and  are  depressing  to  those,  accustomed  to  a  dry 
climate,  but  in  the  natives  of  Iceland,  the  Hebrides,  Orkneys  aud  Shetland's,  Bermudas, 
Bahamas,  and  the  islands  of  the  Pacific  and  Indian  Oceans,  we  behold  races  of  men 
who  have  not  yet  been  shown  to  be  peculiarly  subject  to  nervous,  cutaneous,  or  pul- 
monary disorder*. 

Fifth.  The  diminution  of  cholera,  diarrhoea,  and  typhoid  fever  during  rainy  seasons, 
if  it  be  a  fact,  is  more  likely  to  be  a  secondary  effect,  due  to  the  more  abundant  wash- 
ing and  drainage,  rather  than  to  any  direct  influence  of  rainfall  upon  the  human  body  ; 
»nd  the  diminution  is,  moreover,  largely  balanced  by  the  fact  that  excess  of  rainfall 
often  operates,  by  causiug  overflow  of  cisterns,  to  spread  the  germ  of  these  discuses 
throughout  large  masses  of  otherwise  innocuous  drinking  water. 

By  these  remarks,  I  would  not  be  misunderstood,  but  repeat  that  the  average  annual 
temperature,  moisture,  &c,  whatever  iudirrct  effects  ihey  may  have — and  these  mnst 
he  conceded  by  every  one — have  little  or  no  direct  bearing  unon  the  prevalence  of  any 
special  disease.  Perhaps  the  best,  proof  of  t  his  proposition,  if  it  need  any,  is  found  by 
comparing  the  climates  of  those  regions  in  which  certain  diseases  are.  rare,  with  the 
records  of  other*  regions  in  which  those  same  diseases  aie  frequent.  This  1  need  not 
do  in  detail,  for  the  peculiarities  of  many  diseases  have  come  to  lie  so  well  known  that 
instances  will  crowd  upon  your  memory  to  show  that  neighboring  localities,  having 
precisely  the  same  meteorological  climate,  are  in  one  case  exempt,  and  in  the  other 
frequented  by  given  diseases.  The  fact  is,  that  human  beings  arc  capable  of  be- 
coming acclimated  to  any  uniform  condition  of  the  atmosphere,  and  of  living  long, 
healthy  lives  either  on  high,  dry,  sunny  plateaus,  or  on  low,  damp,  foggy  seashores: 
but  this  vital  power  of  adjustment  to  our  surroundings  is  very  severely  tried  when  at 
any  place  we  experience  sudden  changr*  in  the  atmospheric  condition,  and  it  is  thvn 
that  the  physiological  system  proves  inadequate  and  becomes  disordered. 

III.  The  sudden  changes  to  which  I  refer  are  not  the  gradual  and  regular  annual 
changes,  but  they  are  irregular,  or  uou-periodic  changes;  and  here  at  once  I  have  to 
say  a  few  words  in  reference  to  another  class  of  very  laborious  statisticians.  Of  these, 
I  may  take,  as  a  prominent  example,  the  Medico-Climatological  Committee  of  the  Scot- 
tish Meteorological  Society,  of  which  Dr.  Arthur  Mitchel,  of  Edinburgh,  is  the  chair- 
man. Dr.  Mitchel,  with  the  assistance  of  Buchan,  the  well-known  meteorologist,  has 
published  most  elaborate  tables,  embodying  the  results  of  years  of  labor  in  studying 
the  weekly  mortality  returns  for  London  for  the  thirty  years,  1845  to  1*74,  inclusive. 
(See  The  Influence  of  Weather  on  Mortality,  Jour.  Scot.  Met.  Soc,  Feb.,  187f>,  vol.  4, 
page  185;  The  Mortality  of  the  large  towns  of  the  British  Islands,  vol.  4,  page  307 ; 
The  Mortality  of  New  York  and  Loudon  Compared,  ibid,  1878.) 

In  the  first  of  these  papers  the  authors  state  ''  that  the  primary  object  of  the  inquiry 
is  to  investigate  the  seasonal  influence  of  climate  on  death-rate  from  different  diseases. ' 
They  accordingly  give,  both  in  tabular  and  in  graphic  form,  the  numerical  distribu- 
tion, by  weeks  throughout  the  year,  of  deaths  from  different  diseases,  or  from  special 
groups  of  diseases,  as  also  the  deaths  of  old  and  of  young,  and  of  male  and  of  female; 
they  analyze  minutely  the  mortality  returns  for  London,  and  collate  with  these,  by 
tables  and  curves,  the  mean  temperatures,  humidity,  Jtc,  for  thirty  years,  lu  the 
accompanying  diagrams,  No>.  1  to  (>,  1  have  reproduced  some  of  their  results. 

You  will  notice  upon  these  diagrams  many  remarkable  coincidences,  all  of  which 
have  been  fully  dwelt  upon  by  our  authors,  and  which  constitute  a  very  complete 
description  of  the  parallel  courses  taken  by  mortality  and  climate.  But  such  a  de- 
scriptive process  does  not  possess  any  of  the  characteristics  of  an  investigation  into  the 
influence  of  climate  on  the  death-rate,  nor  does  it  give  the  least,  positive  proof  of  the 
actual  effect  of  any  such  influence.  lu  fact,  the  authors  start  with  the  assumption 
that  there  is  such  an  influence;  they  put  the  data  at  hand  into  perspicuous  graphic 
shape  ;  call  attention  to  some  remarkable  coincidences,  and  there  suddenly  stop,  leav- 
ing it  for  others  to  show  that  the  data  prove  or  disprove  the  original  working  hypoth- 
esis. 

But,  inasmuch  as  our  health  is  affected  no  more  by  what  the  skin  feels  than  by 
what  the  stomach  drinks  and  eats,  or  tlie  lungs  breathe,  and  as  these  two  additional 
modes  of  imbibing  disease  and  death  also  are  subject  to  seasonal  changes  parallel  to 
the  meteorological  phenomena,  therefore  the  statistical  student  must  first  show  us  how 
to  separate  one  influence  from  the  other  better  than  In-  has  hitherto  done,  if  he  would 
succeed  in  adding  to  our  positive  knowledge  of  the  causes  of  disease  and  death. 

For  example,  we  see  conspicuous,  the  great  mortality  of  children  under  live  years  of 
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important  factors  such  as  acid  fruit,  unripe  fruit,  soured  milk,  tainted  milk  and  food, 
spore  dust  in  the  atmosphere,  and  other  causes,  all  of  which  have  their  culmination 
and  maximum  influence,  almost  exactly  simultaneously  with  each  other,  and  with  the 
temperature?  and  yet  our  authors  boldly  state,  on  page  230,  "it  is  not  cold,  but  heat 
which  is  the  great  destroyer  of  the  infant  life  of  London."  The  utter  want  of  logic, 
the  perfect  non  sequitur  of  this  conclusion  is  but  little  ameliorated  by  the  fact  that  on 
the  next  page  the  authors  do  allow  that  the  influence  of  food  and  nursing  needs  to  be 
investigated. 

The  fallacy  of  such  conclusions  isTeyealed  at  once  if  we  supply  the  omitted  premise, 
and  the  reasoning  would  stand  thus : 

Diarrhoea  prevails  in  hot  weather. 

Every  other  conceivable  cause  has  been  examined  and  proven  to  be  harmless. 

Therefore  heat  causes  diarrhosa. 

Certainly  no  one  will  be  fouud  to  maintain  the  truth  of  the  premise  that  we  have 
here  had  to  supply. 

More  guarded  is  the  similar  remark,  on  page  50,  of  the  report  for  1672  of  the  board 
of  health  of  Philadelphia,  where,  under  the  heading  of  "  Causes  of  death  from  cholera 
infantum,"  we  read  as  follows:  "In  the  development  of  cholera  infantum  a  high  degree 
of  temperature  and  excessive  humidity  act  as  powerful  predisposing  causes."  But 
when  the  authors  add,  "  We  are  not  at  a  loss  in  assigning  the  reason  for  the  exceptional 
increase  in  the  death-rate  of  this  disease,  when  we  consult  the  meteorological  observa- 
tions for  the  year,"  we  cannot  but  wish  that  they  would  more  clearly  show  us  whether 
the  oppressive  heat  does  not  affect  the  mother  and  the  child's  food  far  more  than  it 
does  the  babe  directly.  They  probably  meant  to  say  that  the  change  from  spring 
to  oppressive  summer  weather,  which  was  remarkably  severe  in  1872,  induces  the 
predisposition  to  diarrhoea,  but  even  in  this  shape  we  see  no  reason  to  accept  the  state- 
ment as  logical  conclusion.  In  fact,  I  dare  to  say  that  the  meteorological  statistics 
prove  clearly  that  great  mortality  from  cholera  infantum  does  not  always  or  necessarily 
prevail  in  hot  weather,  so  that  the  conclusion  that  heat  causes  diarrhoea  absolutely 
loses  both  of  its  supporting  premises  and  falls  flat  to  the  ground. 

For  instance,  examine  the  unprecedented  mortality  from  cholera  infantum,  as  given 
in  the  Philadelphia  report  for  1872,  and  as  reproduced  in  the  accompanying  diagram, 
No.  7.  This  diagram  shows  also  the  curves  of  the  daily  maximum  and  minimum  tem- 
peratures for  the  Washington  Naval  Observatory,  which  will  not  differ  greatly  from 
the  curves  for  Philadelphia,  for  which  I  have  not  the  necessary  data  at  hand  at  the 
moment  of  writing.  The  first  feature  that  strikes  the  student  is  the  maximum  mor- 
tality of  July  6  and  13.  Next  comes  the  fact  that  the  equally  hot  or  hotter  periods  in 
May  6-12,  June  6-14,  August  7-15,  and  17-27  and  September  6-10,  were  not  attended  by 
any  special  increase,  but  rather  a  very  decided  decrease  or  absence  of  cholera  infantum, 
whence  we  can  infallibly  conclude  that  high  tempeiature  has,  in  itself,  very  little 
direct  influence  on  the  disease,  and  this  becomes  clearer  when  we  reflect  that  the 
actual  mortality  occurs  always  some  time  after  the  disease  has  taken  hold  upon  the 
child,  and  that  the  maximum  mortality  of  July  6  occurred  two  weeks  after  the  re- 
markable sudden  fall  of  temperature  that  is  shown  to  have  occurred  on  June  22  and 
24.  I  must  maintain,  therefore,  that  it  is  a  perfectly  plausible  hypothesis  that  the 
snddon  change  from  hot  to  cold  on  that  date  was  the  cause  of  many  infants  or  their 
mothers  taking  cold,  which  settled  in  the  bowels,  and  that  the  disease  ran  along  with 
no  more  than  the  ordinary  mortality,  until  the  sudden  increase  of  heat  on  July  6  caused 
the  mothers  to  yield  to  the  temptation  of  a  change  of  diet  from  one  of  animal  food  and 
ripe  vegetables  to  one  of  fresh  vegetables  and  fruit,  a  change  that  assuredly  always 
affects  the  babe  far  more  than  the  direct  influence  of  the  temperature.  Why  will  not 
some  one  compare  the  statistics  of  cholera  infantum  with  the  daily  sales  of  cherries, 
cucumbers,  green  apples,  &c.  T  I  predict  some  very  important  coincidences  will  be 
revealed. 

I  may  remark  that  the  diagram  here  given  shows  also  the  minimum  temperature  of 
each  day,  but  as  the  babe  is  usually  well  protected  against  the  cold  of  early  morning, 
and  is  exposed  to  the  free  air  only  during  the  warmer  part  of  the  day,  it  is  evidently 
proper  for  us,  in  this  case,  to  confine  our  attention  to  a  comparison  of  the  curve  of 
mortality  with  that  of  maximum  temperature. 

IV.  I  therefore  repeat  the  conclusion  previously  given  in  this  paper,  that  these 
masses  of  statistics  do  not  prove  that  the  average  annual  temperature,  or  the  regular 
seasonal  variations  from  midwinter  to  midsummer,  have  any  direct  effect  on  human 
health,  but  only  show  that  there  is  for  each  disease  a  systematic  periodicity;  the 
causes  of  this  periodicity,  as  it  seems  to  me,  can  never  be  revealed  by  any  such  simple 
statistical  processes.  And  yet  it  is  the  cause  and  the  remedy  that  is  the  great  object 
of  our  search,  and  we  meet  to  consider  the  question  how  far  the  results  of  statistical 
comparison  between  weather  and  disease  justify  further  labor  in  that  line,  or  whether 
they  point  towards  other  lines  of  research. 

On  this  question  I  will  not  long  detain  yon  with  reasonings,  but  will  directly  ex- 
press my  own  convictions  in  the  following  sentence :  The  students  of  climatological 
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Table  ekowing  etreet  number*,  ueee,  population,  and  connection  or  non-connection  of  building* 
with  the  Pins  ttreet  eewer,  Providence,  B.  /.,  October  6, 1879. 


Street  number. 


118. 


MO 
342. 

258 
962 


270. 

276. 

280. 
282. 
288. 


S00. 
804. 


810. 
822 


832. 


840. 
846 
33. 

221 
225 


235  . 

230  . 
247.. 
258  . 

261.. 

285  . 

271". 

275.. 

270.. 

281.. 

285.. 

2P0  . 

301 1 

805.. 

800.. 

811  . 

817  . 

810.. 

821.. 

825.. 


327. 

828 
833. 
837 
338. 


Total 


Vacant. 

2 

2 

4 
2 
2 
2 
1 
Vacant. 

2 

I 

1 

U 

2 

1 

1 

U 

2 
2 
1 
2 
1 
2 
1 
4 

1 
2 
2 
2 
2 
2 
1 
2 
2 
2 
2 


3 


2 
2 
2 
1 
2 
2 


1 
1 
2 
1 
2 
Vacant 

2 
2 
1 
1 
1 
2 


80 


10 

1 

Vacant 

7 
6 
10 
7 
6 
8 
0 
Vacant 

7 

5 

2 

10 

6 
7 
8 
8 

5 

10 

4 

0 

5 

11 

6 

10 

2 

7 
12 
5 
7 
6 
5 
8 
6 
8 
0 


"Diet  of  building. 


Residence 
Grocery  .. 
Residence 


do 

do 

do 

do 

......do 

do 

do 

do 


do 

do 

do  ......... 

Boarding-house 


Residence 

do 

do      

Boarding-house 


Residence 

do... 

do-... 

do.., 

do 

do 

do 

do 


8 
8 
7 
7 
6 
11 
1 
8 
7 
6 
8 
7 
Vacant 

4 

10 
6 
4 

10 
6 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Shoe-shop 

House  and  meat-shop. 
House  and  barber-shop 
House  and  laundry  . . . 

Residence 

do 

Stores 


366 


Residence 

do... 

do... 

do... 

do... 

do... 


10 


10' 
7 
6 


8 
0 


7 

5 

2 

10 


7 
8 
8 

5 
10 


Vacant;     connected    with 
sewer. 


House  not  numbered. 


Vacant;      connected    with 
sewer. 


Washing  of  seren  persons 
not  done  here. 


Washing  of  Are  persona 
done  here. 


6 

10 

7 

ft 

7 

6 

8 

6 

8 

5 
11 


2 


12 


'I 


8 
8 
7 
7 
6 
11 


No.  83  Chestnut;  not 
bered  on  Pine. 


No.  17  Gould  Lane. 


No.  20  Claverick  street 


Not  connected. 


8 


7 
6 


8 
7 


4 
10 

6 

4 
10 

6 


267 


80 


Vacant ;      connected    with 
sewer. 

Back  of  327 ;  no  number. 


*  No  answer  to  belL 


tSoap  factory  in  rear ;  connected,  but  not  discharging  October  8,  1878. 
t  And  others. 

Total  number  of  buildings  possibly  tributary  to  the  Pine-street  sewer ga 

Total  number  of  buildings  actually  tributary  to  the  Pine-street  sewer,  October  6, 1878 41 
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APPENDIX    G. 

REPORT  UPON  THE  EFFECT  OF  INOCULATING  THE  LOWER 
ANIMALS  WITH  DIPHTHERITIC  EXUDATION. 

By  Drs.  H.  C.  Wood  axd  Henry  F.  Formad. 

The  object  of  the  research  which  we  have  the  honor  to  report  to  your  board  was  to 
determine  whether  it  is  possible  to  produce  diphtheria  in  the  lower  animals  by  the  in- 
oculation of  the  exudations  from  diseased  human  subjects.  The  experimental  results 
and  theories  promulgated  by  Oertel,  Trendelenburg,  and  others  are  so  well  known 
that  we  shall  give  no  detailed  references  to  them,  but  con  tine  ourselves  to  our  own 
experimental  researches  and  the  discussion  of  essential  facts.  There  can  be  no  doubt 
that  animals  not  rarely  die  of  pseudo-membranous  affections  offering  symptoms  sim- 
ilar to  those  of  diphtheria  in  man.  An  epidemic  of  such  disorder  amongst  rabbits  will 
be  spoken  of  later  from  our  own  experience.  It  is,  however,  by  no  means  certain  that 
these  pseudo-membranous  affections  in  the  lower  animals  are  the  same  as  the  human 
disorder.  In  attempting  the  systematic  investigation  of  the  subject  our  first  series  of 
experiments  were  made  to  determine  the  effects  of  inoculatiug  animals  with  membrane 
taken  from  persons  sick  with  diphtheria.  The  poison  was  put  in  little  pockets  made 
with  a  lancet  under  the  skin,  or  inoculated  by  scarification  in  the  mucous  membrane 
of  the  mouth;  in  many  instances  both  methods  were  simultaneously  practiced ;  unless 
otherwise  stated,  no  antiseptics  had  been  used  on  throat  near  the  time  of  taking  away 
the  membrane. 

There  arc  recorded  in  the  table  first  given  thirty-two  experiments,  in  only  six  of 
which  the  animals  died,  unless  killed  accidentally  or  otherwise.  The  time  between 
the  dates  of  death  and  of  the  last  inoculation  was,  Experiment  IV,  six  days;  Experi- 
ment VI,  seventy  hours;  Experiment  XI,  fifteen  days;  Experiment  XVI,  eleven  ofays; 
Experiment  XXIII,  thirteen  days ;  Experiment  XXV,  two  days.  The  question  natur- 
ally arises  as  to  whether  the  few  animals  in  which  the  inoculation  was  followed  by 
death  died  of  diphtheria  or  of  some  other  disease.  There  is  only  one  sign  which  can 
be  considered  pathognomonic  of  the  diphtheritic  process,  namely,  the  formation  of 
false  membrane  in  various  parts  of  the  body;  and  it  is  to  be  noted  that  only  in  one 
case  were  there  any  exudations  present  in  any  organ  which  could  give  rise  to  the  slight- 
est suspicion  that  the  animal  died  from  diphtheria.  In  this  case,  Experiment  XVI, 
there  was  only  an  indication  of  exudation  upon  the  trachea,  which,  while  it  may  have 
been  due  simply  to  a  catarrhal  inflammation,  presents  some  of  the  characteristics  of 
false  membrane.    A  microscopic  specimen  of  this,  Experiment  A,  page  385. 

It  has  been  asserted  bv  Oertel  tliat  animals  which  have  been  inoculated  with  diph- 
theritic material  die  with  their  internal  organs  infested  with  micrococci,  and  that 
the  presence  of  these  is  characteristic  of  diphtheria.  We  have  carefully  examined  the 
internal  organs  of  the  rabbits  which  died,  as  well  as  the  blood  of  those  which  survived, 
and  found  no  micrococci.  In  this  our  results  are  in  complete  accord  with  the  very 
careful  labors  of  Curtis  and  Satterthwaite. 

The  utmost  care  is  necessary  to  prevent  the  entrance  into  the  blood  of  bacteria, 
from  without.  Thus,  we  have  cut  the  jugular  vein  of  a  rabbit  and,  examining  the 
blood  at  once,  found  it  entirely  free  from  bacteria.  When,  however,  after  the  lapse  of 
a  few  minutes  the  post  mortem  was  concluded  and  the  heart  opened,  the  blood  therein 
contained  possessed  an  abundance  of  these  low  organisms. 

It  will  hereafter  be  shown  that  micrococci  indistinguishable  from  those  of  diphtheria 
are  abundant  in  the  false  membrane  produced  traumatically  in  the  trachea  of  rabbits, 
and  we  therefore  conclude  that  these  organisms  are  at  least  not  characteristic  of  diph- 
theria. If  they  l)e  so,  however,  we  must  conclude  that  none  of  the  animals  which  we 
inoculated  took  the  disease,  since  no  bacteria  or  micrococci  were  present  except  in 
the  lungs,  upon  whose  surface  thev  may  often  be  met  with  in  animals  which  certainly 
have  not  been  infected  with  diphtheria. 

If  our  animals  did  not  die  of  diphtheria,  of  what  did  they  die  ?  A  study  of  the  post- 
mortem reports  will  show  that  in  every  case  the  internal  organs  were  tubercular,  and 
in  many  cases  intensely  so;  also,  that  tubercular  disease  was  found  in  the  organs  of 
rabbits  which  were  killed  some  days  after  inoculation.  It  is  therefore  a  very  natural 
belief  that  in  those  cases  in  which  death  was  long  delayed  it  was  due  to  tuberculosis. 
It  certainly  is  very  possible  that  when  death  takes  place  soon  after  inoculation  it  may 
be  the  result  of  a  non-specific  blood  poisoning,  and  not  of  diphtheria.  In  the  experi- 
ments of  Curtis  and  Satterthwaite.  death  not  rarely  occurred  in  a  very  brief  time; 
with  us  it  was  almost  always  very  long  delayed.    The  difference  may  have  been  from 
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our  using  smaller  portions  of  the  diphtheritic  material  and  inoculating  less  deeply  than 
did  those  gentlemen.  It  is,  perhaps,  proper  to  call  attention  to  the  fact  that  in  no 
case  did  inoculation  in  the  mouth  produce  either  local  or  general  symptoms. 

In  order  to  discover  whether  the  diphtheritic  exudation  acted  specifically  in  the  pro- 
duction of  tubercle,  or  whether  it  merely  set  up  a  local  inflammation  which  formed  a 
focus  of  infection,  we  experimented  by  putting  under  the  skin  of  rabbits  small  masses 
of  innocuous  foreign  matters. 

It  will  be  seen  that  in  five  out  of  nine  of  these  experiments  tubercle  was  found  after 
death ;  this  large  proportion  apparently  demonstrates  that  a  simple  local  inflammation 
may  in  the  rabbit  act  as  a  source  of  tubercular  infection.  Now,  in  our  experiments, 
as  in  those  of  Drs.  Curtis  and  Satterthwaite,  where  diptheritic  matter  was  inoculated, 
inflammation  was  almost  always  induced  at  the  seat  of  the  lesion,  with  the  formation 
of  large  lumps  containing  cheesy  matter.  These  facts  being  so,  it  is  a  fair  deduction 
that  tne  tubercles  were  secondary  to  these  inflammatory  foci,  and  were  therefore  an 
indirect  and  not  a  direct  result  of  the  inoculation.  We'  believe,  therefore,  that  diph- 
theritic membrane  placed  under  the  skin  or  in  the  muscles  of  rabbits  may  cause  death 
in  a  few  hours  by  tne  production  of  a  blood  poisoning,  which  is  not  accompanied  by 
any  specific  symptoms  or  lesions,  or,  after  many  days,  by  the  development  or  a  second- 
ary tuberculosis. 

The  method  by  which  Trendelenburg  asserts  that  he  succeeded  in  producing  diph- 
theria in  rabbits  consists  in  placing  the  exudation  matter  in  the  trachea.  As  our  ex- 
periments have  led  us  to  attach  no  importance  to  micrococci  as  a  test  of  diphtheria, 
we  naturally  have  suspected  that  the  membrane  when  placed  in  the  trachea  produces 
simply  a  tracliitis.  This  suspicion  has  been  strengthened  by  the  observation  that  acute 
pseudo-membranous  trachitis  and  angina  seem  to  occur  in  rabbits.  Such  an  epidemic 
destroyed  during  the  last  winter  a  number  of  rabbits  kept  by  one  of  us  in  a  perfectly 
clean  place.  The  rabbits  first  showed  sickness  by  refusing  food ;  examination  then 
detected  swelling  of  the  tonsils  with  exudation  upon  them.  There  was  high  fever 
with  increase  of  the  local  svmtoms  until  the  animals  became  entirely  unable  to  swal- 
low. Death  occurred  in  from  three  to  seven  days,  preceded  by  great  difficulty  of 
breathing  and  profound  exhaustion.  False  membrane  was  abundant  in  the  mouth 
and  trachea.  It  showed  on  examination  all  the  characteristics  of  diphtheria  exuda- 
tion. If  it  meets  the  approbation  of  the  National  Board,  we  would  like  during  the 
coming  winter  to  determine  experimentally  whether  it  is  not  possible  to  produce  at 
will  such  diphtheria-like  epidemics ;  and  also  how  far  contagion  has  to  do  with  the 
spread  of  the  disorder. 

The  next  series  of  experiments  were  undertaken  to  determine  the  correctness  of  the 
assertion  of  Trendelenburg  that  the  introduction  of  pseudo-membrane  into  the  trachea 
produces  diphtheria.  Unfortunately,  owing  to  the  coming  on  of  warm  weather,  we 
nave  been  unable  to  obtain  a  sufficient  supply  of  exudation  to  test  the  subject  fully,  but 
it  will  be  seen  that  in  one  of  the  four  experiments  made  with  dried  exudation  pseudo- 
membranous trachitis  was  produced.  So  that  Trendelenburg's  assertions,  which  have 
also  been  confirmed  by  Oertel,  seem  to  be  correct.  But  we  do  not  feel  that  our  experi- 
ments have  as  yet  been  sufficient  to  enable  us  to  speak  positively  from  personal 
knowledge. 

As  stated  by  Professor  Oertel  and  other  observers,  the  injection  of  certain  corrosives 
will  produce  in  the  rabbit  pseudo-membranous  trachitis. 

Our  next  series  of  experiments  were  performed  to  determine  whether  such  produc- 
tion is  possible  in  other  animals  than  the  rabbit,  and  also  whether  the  membrane  thus 
obtained  resembles  that  occurring  spontaneously  or  produced  by  the  introduction  of 
diphtheritic  matter  into  the  trachea. 

The  experiments  which  are  recorded  in  the  last  table  show  that  ammonia  is  able  to 
produce  in  the  cat  and  dog,  as  well  as  in  the  rabbit,  a  pseudo-membranous  trachitis. 
Professor  Oertel  states  that  the  membrane  produced  by  cauterization  of  the  trachea 
differs  from  diphtheritic  membrane  in  containing  no  bacteria.  What  has  led  him  to 
such  an  assertion,  we  cannot  comprehend.  When  the  death  occurred  very  quickly 
bacteria  and  micrococci  may  have  been  less  abundant  in  the  traumatic  membrane  than 
in  that  taken  from  the  throat  of  patients,  but  when  the  animal  survived  some  davs 
and  the  bacteria  had  sufficient  time  to  develop  themselves — when,  in  other  words, 
they  were  afforded  as  ^ood  opportunity  of  growth  as  in  the  natural  disease — they  were 
immensely  abundant,  m  some  cases  seeming  to  make  up  a  large  part  of  the  bulk  of 
the  membrane. 

If  it  bo  possible  to  produce  a  fatal  pseudo-membranous  trachitis  by  placing  the 
diptheritic  membrane  in  the  trachea,  and  not  possible  to  cause  septicaemia  by  inocu- 
lating other  portions  of  the  body  with  the  same  material,  it  would  appear  as  though 
diphtheria  might  be  originally  a  local  disease  with  a  subsequent  septic  poisoning.  The 
scope  for  investigation  here  opened  is  very  great ;  on  account  of  the  lack  of  time,  we 
have  not  attempted,  at  present,  to  answer  fully  the  questions  which  arise ;  we  have, 
however,  performed  a  number  of  experiments  to  determine  whether  any  products  of 
disease  other  than  diptheritic  exudations  are  capable  of  causing  pseudo-membranous 
trachitis. 
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In  looking  over  the  last  table,  it  will  be  ? 

teen  that  in  two  of  the  ten  experiments  g> 

rudo -membranous  trocbitis  was  caused  "i 

the  introduction  of  organic  matter  g, 

into  the  trachea.     In  both  of  the  cases  in  2. 

which  false  membrane  was  produced  the  ~ 

injected  material  was  )>us;  and  it  will  he  ; 

noticed  that  only  four  mi  eh  experiments  _  = 

were  made,  bo  that  the  proportion  of  sue-  i  9 

cessful  result  1b  very  large,  much  larger  =  I 

indeed  than  with  true  diphtheritic  exu-  £  =. 
elation  in  our  experiments. 

Trendelenburg    found    that    not   only  9& 

amnion i a,  but  also  various  other  chem-  - 

ical  irritants  are  capable  of  cniniiug  the  E* 

formation  of  false  membrane  in  the  tra-  ■' ~ 

cbea;   many  yearn  since   it  was  proven  sS 

that  tincture  of  cniithuridcs  will  do  the  ^| 

same  thing.      It  would  seem,  therefore,  3  E 

that  in  the  trachea  tbo  fromation  of  a  =fS 

pseudo-membrane  in  not  the  result  of  any  tg, 

peculiar  or  specific  process,  hut  ainiply  of  B  | 

which  may  be  produced  by  any  irritant  of  "  §> 

sufficient  power.    This  fact,  certainly,  is  *■< 

very  suggestive  in  regard  to  the  pathology  "S 

of  diphtheria,  and  whilst  we  are  not  pre-  %% 

pared  to  commit  ourselves  to  any  theory,  £,| 

It  does  seem  proper  to  call  attention  to  g  £ 

certain  facts  as  indicating  a  very  simple  J|  3 

plnnation  of  the  peculiarities  of  the  1 1 


It  is  certain  that 
mats,  so  also  in  ma 

tants  prodi 


a  the  lower  ani-  9 1 
man,  will  chemical  Irri-  - 
pseudo-membranous  tra-      « 

cuius;  we  arc  biro  well  assured  that  there  pS 
is  no  anatomical  difference  which  can  be  3  3 
detected    with    the   microscope    between  gS 
the  lesions  of  truo  croup  and  diphtheritic  »  J 
angina.     A  difference  has  been  believed      s 
by  some  pathologists  to  exist  between  the  *  % 
two  diseases,  in  that  in  croup  tbe  mem-  CE 
braue  separates  easily;  in  diphtheria  with  -* 
great  ditliculty  from  mucous  membrane.   "■  % 
This  seems  to  arise  from  a  misunderstand-   g  = 
ing.    The  mucous  membraneof  the  fauces   ■-  g 
and    mouth   has  a  squamous  uot  easily   I 1 
detached  epithelium,  and   consequently   E '? 
membrane  connected  with  or  springing  "§ 
from   such   Bnrfoce   is  firmly   adherent. 
The  epithelium  of  the  trachea  is  colum-   ?  t 
Ear,  ciliated,  and  detaches  with  the  nt-   j? 
most  facility  even  in  normal  condition  of  1 
the  organ;  licucc  membrane  attached  to   s 
it  separates  readily.     The  membrane  of  § 
diphtheritic   trachitis  is  always  readily   Lt. 
detached  lit  the  line  of  the  epithelium.    "  =■ 
Our  preparations  also  show  that  the  exu-   PS 
dation  of  the  croupous  inllamiuiition  ex- 
cited  artificially  in   the   (raebea   is   not 
merely  superficial,  lint  also  extends  below 
the  basement  membrane.     Some  of  (he 
best  clinical  authorities  of  the  dav  teach 
that  there  is  no  essential  clinical  differ- 
euce  between  true  croup  ami  diphtheria, 
cases  commencing    apparently    as    local 
"" :~  hilhiiniiiatioii  and  ending  as  the 


lysteii 


ST' 

Every  practitioner  must  hav. 

of   angina   iti   which   he  was   in  doubt 

whether  to  call  tbe  affection  diphtheria 

or  not;   the  very  frequent  diagnosis  of 

4428  cono 26 
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"diphtheritic  sore  throat"  is  a  strong  evidence  of  this.  There  have  been  cases  in 
which  diphtheritic  matters  absorbed  by  a  wound  have  produced  symptoms  very 
closely  resembling  those  of  ordinary  septic  blood-poisoning  from  post  mortem  wounds, 
&c. ;  there  havebeencases  of  the  formation  of  false  membrane  about  wounds,  &c., 
without  any  known  exposure  to  a  specific  diphtheritic  poisoning,  indicating  that  the 
systemic  tendency  to  this  peculiar  form  of  exudation  is  capable  of  being  engendered 
by  other  than  the  specific  poison  of  diphtheria;  finally,  diphtheria  seems  sometimes 
to  be  produced  by  exposure  to  cold. 

A  general  view*  of  these  facts  seems  to  indicate  that  the  contagious  material  of  diph- 
theria is  really  of  the  nature  ot  a  septic  poison  which  is  also  locally  very  irritant  to 
the  mucous  membrane;  so  that  when  brought  in  contact  with  the  mucous  membrane 
of  the  mouth  and  nose  it  produces  an  intense  inflammation  without  apsorbtion  by  a 
local  action.  Whilst  absorption  is  not  necessary  for  the  production  of  the  angina,  it 
is  very  possible  that,  the  poison  may  act  locally  after  absorption  by  being  carried  in 
the  blood  to  the  mucous  membrane.  Further,  under  this  theory  it  is  possible  that  the 
poison  of  diphtheria  may  cause*  an  angina  which  shall  remain  a  purely  local  disorder, 
no  absorption  occurring,  or  a  simply  local  trachitis  produced  by  exposure  to  cold,  or 
some  other  non-specific  cause,  may  produce  the  septic  material  when  absorption  shall 
cause  blood-poisoning,  the  case  ending  as  one  of  adynamic  diphtheria. 

Some  such  explanation  as  those  here  offered  seems  to  reconcile  the  antagonistic 
opinions  concerning  the  value  of  local  treatment  in  diphtheria ;  because  it  is  plain  that 
the  value  of  such  treatment  must  largely  depend  upon  whether  the  angina  has  or  has 
not  been  preceded  by  absorption. 

There  is  one  more  important  clinical  feature  of  the  disorder,  which  under  other 
views  of  the  disease  seems  inexplicable,  but  which  with  the  present  theory  is  easily 
explained.  Diphtheria  differs  from  the  exanthemata  by  the  fact  that  one  attack  in 
no  way  protects  against  a  second.  It  will  be  seen  that  the  theories  here  put  forward 
remove  the  affection  entirely  from  any  relation  with  exanthemata,  placing  it  rather 
with  septic  diseases,  which,  as  is  well  known,  may  recur  indefinitely. 

We  want,  however,  distinctly  to  state  that  we  do  not  consider  these  ideas  to  be 
more  than  suggestions,  and  it  is  useless  to  speculate,  except  as  a  guide  to  further  ex- 
perimental research.  It  does  seem  to  us  that  there  are  now  two  pathways  clearly  open, 
which,  if  carefully  followed,  must  lead  to  important  positive  or  negative  results.  The 
first  of  these  consists  in  the  making  of  careful  culture  experiments  to  determinewhether 
there  is  or  is  not  any  difference  between  the  bacteria  of  ammonia  and  diphtheritio  false 
membranes ;  the  second,  the  study  of  the  induction  of  epidemics  of  pseudo-membra- 
nous angina  and  trachitis  in  the  lower  animals,  and  the  relation  to  these  of  the  rapid 
cases  of  death  produced  in  the  lower  animals  by  diphtheritio  inoculation. 

There  is  still  another  somewhat  different  view,  which  seems  also  not  repugnant  to 
the  known  facts  of  the  case.  There  may  be  bacteria,  which,  although  they  offer  no 
points  of  difference  detectable  by  our  best  microsocopes,  are  really  very  diverse.  Two 
spermatozoa  or  two  ova  in  the  higher  animals  may  seem  to  be  exactly  alike  and  yet 
be  potentially  widely  separated.  Although,  therefore,  the  bacteria  of  an  ammonia 
false  membrane  seem  identical  with  those  of  a  diphtheritic  false  membrane,  they  are 
not  of  necessity  really  so.  Careful  studies  of  the  blood  of  patients  who  die  of  diph- 
theria should  be  made,  but  at  present  it  seems  altogether  improbable  that  bacteria 
have  any  direct  function  in  diphtheria,  i.  e.,  that  they  enter  the  system  as  bacteria 
and  develop  as  such  in  the  system  and  cause  the  symptoms.  It  is,  however,  possible 
that  they  may  act  upon  the  exudations  of  the  trachea  as  the  yeast  plant  acts  upon 
sugar,  and  cause  the  production  of  a  septic  poison  which  differs  from  that  of  onlinary 
putrefaction,  and  bears  such  relations  to  the  system  as  to,  when  absorbed,  cause  the 
systemic  symptoms  of  diphtheria.  Now,  these  bacteria  may  be  always  in  the  air,  but 
not  in  sufficient  quantities  to  cause  trachitis,  but  enough  when  lodged  in  the  mem- 
brane to  set  up  the  peculiar  fermentation ;  whilst,  during  an  epidemic,  they  may  be 
sufficiently  numerous  to  incite  an  inflammation  in  a  previously  healthy  throat. 

UXIVEB8ITY  OF  PENNSYLVANIA,  July  1,  1880t 
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By  George  M.  Sternberg,  Surgeon,  U.  S.  A.,  Secretary  of  Havana  Yellow  Fever 

Commission. 

INTRODUCTION. 

The  following  brief  report  contains  a  summary  of  the  results  obtained  by  the  writer 
up  to  the  present  time  (January,  1881)  in  his  studies  of  "dust,"  or  the  suspended  par- 
ticles found  in  the  atmosphere. 

These  studies  were  commenced  in  Havana,  and  have  since  been  continued  in  Wash- 
ington City  and  in  New  Orleans,  in  compliance  with  instructions  contained  in  a  com- 
munication from  the  secretary  of  the  National  Board  of  Health  dated  December  27, 
1879. 

A  considerable  portion  of  my  time  has  been  devoted  to  these  researches,  both  in 
Havana  (as  a  member  of  the  Yellow  Fever  Commission)  and  in  New  Orleans,  but  I 
have  not  considered  the  results  of  sufficient  value  to  justify  me  in  placing  upon  record 
a  detailed  account  of  all  the  observations  made. 

The  most  important  result  is,  in  my  opinion,  the  conclusion  which  I  have  reached, 
and  which  agrees  with  the  observations  of  Cunningham,  Miguel,  and  other  observers, 
that  bacterial  organisms  are  not  found  in  the  atmosphere,  even  in  crowded  cities  in  a 
southern  latitude  and  during  the  summer  months,  in  any  considerable  number,  in  a 
recognizable  form,  and  consequently  that  the  method  by  direct  examination,  which  I 
have  chiefly  employed,  does  not  give  promise  of  definite  results  in  regard  to  the  sup- 
posed relation  of  these  minute  organisms  to  the  prevalence  of  epidemics. 

As,  however,  the  presence  of  germs  not  recognized  by  direct  examination,  is  dem- 
onstrated by  the  abundant  development  of  bacterial  organisms  in  sterilized  organio 
liquids  exposed  to  the  atmosphere,  it  is  hoped  that  the  method  by  culture  experiments, 
in  which  a  variety  of  organic  liquids,  exposed  in  different  localities,  at  different  sea- 
sons, and  during  the  presence  and  absence  of  epidemics,  may  give  better  results. 

The  careful  study  of  organisms  developed  in  such  liquids,  tne  isolation  and  culti- 
vation of  special  forms  with  a  view  to  testing  their  physiological  action  upon  animals, 
and  experiments  relating  to  the  production  of  pathogenio  varieties  of  common  and 
usually  harmless  bacteria,  present  a  broad  field  for  experimental  investigation  which, 
I  believe,  will  not  prove  so  Darren  of  important  results  as  have  the  methods  heretofore 
chiefly  relied  upon. 


REPORT. 

Ehrenberg  first  studied  dust  in  1830,  and  in  1848  devoted  himself  to  a  search  for  the 
cholera  germ.  Since  this  time  numerous  attempts  have  been  made  to  throw  light 
upon  the  etiology  of  epidemic  diseases  by  the  study  of  infected  atmospheres.    The 

?;enerally  accepted  view  as  to  the  particulate  nature  of  disease  poisons,  the  indispu- 
able  evidence  of  their  presence  in  tne  atmosphere  during  the  prevalence  of  pestilential 
diseases,  and  the  increasing  interest  in  microscopical  studies  which  has  been  developed 
pari  passu  with  the  perfecting  of  the  microscope,  have  induced  many  persons  to  devote 
more  or  less  time  to  these  investigations.  Prominent  among  these  investigators  are 
the  names  of  Ehrenberg,  Robin,  Gaultier  de  Claubry,  Pouchet,  Pasteur,  Joly,  and 
Musset,  and  Miguel,  of  France ;  and  Swayne,  Brit  ton  and  Budd,  Thompson,  Samuel- 
son,  Parkes,  Hewlett,  Maddox,  Cunningham,  Angus  Smith,  Sanderson,  Dancer,  and 
Tyndall,  of  England. 

It  must  be  admitted  that  so  far  as  the  main  object  of  these  studies  is  concerned,  no 
definite  results  have  been  achieved.  The  subtle  germs  of  disease  have  either  eluded 
observation  because  of  their  minute  size,  or  have  escaped  recognition  among  the  mul- 
titude of  particles  of  various  kinds  which  make  up  the  "dust  "found  everywhere 
suspended  in  the  atmosphere. 

It  is  evident  that  an  acquaintance  with  the  harmless  organisms  found  in  the  atmos- 
phere during  the  absence  as  well  as  during  the  prevalence  of  epidemics  is  a  necessary 
prerequisite  to  the  intelligent  study  of  an  infected  atmosphere.    To  one  unfamiliar 
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with  these  organisms  the  spore  of  a  common  cryptogam  or  a  pollen  grain  is  a  possible 
disease  germ.  It  is,  therefore^  necessary  that  the  i  n  vest i gator  possess  some  knowledge 
of  these  more  conspicuous  objects  before  attempting  to  study  the  minute  granules, 
barely  visible  with  the  highest  powers,  among  which,  if  at  all,  the  objects  of  our  re- 
search are  most  likely  to  be  found.  My  experience  in  Havana,  the  results  of  which 
will  be  detailed  hereafter,  convinced  me  of  tne  importance  of  such  preliminary  studies 
and  has  induced  me  to  supplement  my  first  efforts,  necessarily  unsatisfactory  from  my 
own  experience,  and  the  brief  time  allotted  to  the  Havana  investigation,  by  subse- 
quent experimental  researches  in  New  Orleans,  and  by  a  review  of  the  literature  relat- 
ing to  this  subject.  It  is  my  intention  to  give  in  this  report  a  general  account  of  the 
results  obtained  by  myself  and  by  other  observers  in  various  parts  of  the  "world,  in  the 
microscopical  analysis  of  the  suspended  particles  in  the  atmosphere,  known  vulgarly 
as  "  dust." 

The  grosser  materials  which  make  up  the  bulk  of  the  dust  always  present,  in  greater 
or  less  amount,  in  the  lower  strata  of  the  atmosphere,  are  readily  obtained  from  sur- 
faces upon  which  deposition  has  taken  place,  from  articles  of  furniture,  window-ledges, 
&c,  in  dwellings  and  hospitals ;  from  roofs  of  houses,  the  surface  of  leaves,  fruits,  <fcc. 
An  excellent  method  is  to  expose  glass  slides  in  sheltered  locations  for  a  day  or  two ; 
the  dust  which  is  deposited  adheres  to  the  surface  with  considerable  tenacity  and  is 
conveniently  distributed  for  microscopical  examination. 

This  method,  however,  gives  an  excess  of  the  earthy  particles  and  the  grosser  kinds 
of  organic  d4bris,  which  possess  but  little  value  for  the  microscopist,  who  is  chiefly 
interested  in  the  study  of  the  organisms  present  in  the  atmosphere,  which,  although 
sometimes  deposited  with  this  grosser  material,*  are  obtained  in  greater  number,  and 
in  better  condition  for  examination  by  other  methods. 

The  method  which  has  given  the  best  results,  and  which  I  have  used  in  my  own 
studies,  consists  in  the  projection  of  a  current  of  air  passing  through  a  small  aper- 
ture against  a  glass  slide  having  a  little  glycerine  or  other  viscid  liquid  smeared  upon 
its  surface.  It  matters  not  whether  the  air  be  projected  against  the  glycerined  slide 
by  the  natural  force  of  the  wind,  as  in  the  apparatus  of  Maadox  used  by  Cunningham 
and  Miguel  (see  Fig.  3,  Plate  I),  or  by  a  propelling  force,  as  in  the  apparatus  of  Klebs 
and  Tommasi  Crudeli,  Fig.  2,  Plate  I,  or  by  aspiration,  as  in  the  apparatus  which  I 
have  employed,  Fig.  1,  Plate  I.  The  latter  method,  however,  admits  of  the  intro- 
duction of  my  metal  case  (Fig.  4.  Plate  I),  which  is  used  in  connection  with  a  water 
aspirator,  into  sewers,  holds  of  snips,  &c,  where  the  aeroscope  of  Maddox  would  not 
be  available. 

Other  methods  are,  that  employed  by  Pasteur,  in  which  air  is  filtered  by  passing 
through  cotton,  from  which  the  particles  are  subsequently  washed,  or  through  gun 
cotton,  which  may  be  dissolved  in  ether,  and  the  method  by  precipitation  ofatmos- 
pheric  moisture  upon  artificially  refrigerated  surfaces. 

The  nature  and  quantity  of  the  particles  collected  by  any  of  the  forms  of  apparatus 
referred  to  will  vary  in  accordance  with  circumstances  relating  to  location,  elevation, 
season,  meteorological  conditions,  &c. 

In  dwellings,  hospitals,  &c,  a  considerable  portion  of  the  dust  collected  consists  of 
fibers  of  wool,  linen,  and  cotton  detached  from  clothing,  bedding,  carpets,  <fco.,  and 
of  epithelial  cells  from  the  surface  of  the  human  body,  mingled  with  more  or  less 
amorphous  inorganic  material  and  animal  and  vegetable  ddbris  of  various  kinds. 

In  the  open  air  particles  of  mineral  origin  are  more  abundant.  The  nature  and 
quantity  of  these  depend,  of  course,  upon  the  character  of  the  soil  in  the  vicinity, 
the  force  of  the  wind,  &c. 

Crystal*. — I  have  met  with  several  forms  of  crystals  in  my  examinations  of  dust  depos- 
ited upon  the  surface  of  glass  slides  exposed  in  various  locations.  The  most  common 
form  is  that  shown  in  Fig.  4,  Plate  II.  These  crystals  I  have  found  quite  frequently 
upon  glass  slides  exposed  in  hospitals,  in  my  laboratory,  on  ships,  &c, both  in  Havana 
and  in  northern  localities.  They  seem  to  be  identical  with  crystals  figured  by  Miguel 
as  found  in  the  atmosphere  of  Paris,  and  there  is  no  good  reason  to  suppose  that  they 
bear  any  relation  to  the  prevalence  of  epidemic  diseases.  I  have  also  found  unite 
frequently  associated  with  these  minute  navicular-ahaped  crystals^  having  sometimes 
one  and  sometimes  both  extremities  acute.  Again,  I  have  occasionally  round  upon 
slides  , exposed  in  the  vicinity  of  salt-water,  cubical  crystals  of  sodium  chloride.  Of 
greater  interest  are  the  crystals  shown  in  Fig.  5,  Plato  II,  which,  so  far  as  I  know,  have 
not  been  described  by  any  previous  observer,  and  of  which  I  give  the  following  account 
in  the  preliminary  Report  of  the  Havana  Commission: 

"  Attention  was  particularly  attracted  to  certain  slender  glistening  acicular  crystals 
radiating  from  little  opaque  masses,  which  were  especially  abundant  in  the  yellow- 
fever  wards  and  in  the  soiled  linen  room  of  the  military  hospital.  Subsequent  obser- 
vations in  the  United  States  have  added  to  the  interest  which  these  striking  objects 

*  The  experiments  of  ProfesHor  Tyndall,  in  which  ho  uses  a  beam  of  light  as  the  most  delicate  test  of 
the,  presence  of  floating  particles  in  the  atmosphere,  prove  that  in  a  closed  chamber  where  the  atmos- 
phere is  undisturbed  a  complete  deposition  of  all  suspended  particles  occurs  after  a  time. 
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aroused  when  first  seen.  Soon  after  the  return  of  the  Commission  the  National  Board 
of  Health  had  a  session  in  Washington,  and  several  of  the  members  on  returning  to 
their  homes  took  with  them  some  watch-glasses  arranged  in  little  boxes,  so  that  they 
could  be  conveniently  packed  and  seift  by  mail.  These  watch-glasses  were  exposed 
in  various  places,  and  returned  to  Washington  /or  microscopic  examination  of  the  dust 
deposited  upon  thein.  They  were  received  in  good  order,  and  had  adhering  to  the  con- 
cave surface  of  each  glass  a  deposit  of  dust  more  or  less  abundant,  according  to  the 
place  of  exposure.  Scveu  boxes,  each  containing  two  glasses,  were  received  from 
infected  localities,  viz,  two  from  Morgan  City,  La.,  four  from  Centreville,  La.,  and  one 
from  Bayou  Bosuf. 

"Of  these,  six  pairs  of  glasses  had  been  exposed  in  the  rooms  occupied  by  yellow- 
fever  patients,  and  one  pair  outdoors,  in  an  infected  locality.  All  of  these  glasses  were 
found  to  have  adhering  to  them  a  considerable  number  of  radiating  acicular  crystals, 
exactly  similar  in  appearance  to  those  discovered  in  Havana.  Eight  boxes  were  also 
received  from  places  supposed  to  be  not  infected,  viz,  four  from  Bellevue  Hospital. 
New  York,  and  four  from  Charity  Hospital,  New  Orleans.  The  watch-glasses  inclosed 
in  these  boxes  had  been  exposed  in  the  wards  of  these  hospitals  and  in  the  dead-house 
and  soiled-linen  room  of  Charity  Hospital.  All  were  well  covered  with  a  deposit  of 
dust,  and  none  of  those  from  New  York  presented  any  appearance  of  crystals.  The 
glasses  from  New  Orleans,  however,  had  a  very  few  of  the  acicular  crystals  described." 

Samples  of  dust  collected  in  the  same  way  were  subseuqently  obtained  from  hos- 

Eitals  in  Boston,  Philadelphia,  and  Mobile,  and  from  the  Soldiers'  Home,  Washington, 
>.  C.  None  of  these  specimens  contained  the  crystals  described  except  those  from 
Mobile.  As  there  had  been  no  yellow  fever  in  this  city  during  the  year,  the  finding  of 
the  crystals  here  makes  it  extremely  improbable  that  they  bear  any  direct  relation  to 
this  disease.  But  having  been  found  only  in  southern  localities,  Havana,  Morgan  City, 
New  Orleans,  Mobile,  Memphis,  and  during  the  season  when  yellow  fever  is  likely  to 
extend  when  introduced,  the  possibility  remained  that  they  might  indirectly  bear  some 
relation  to  the  epidemic,  extension  of  this  disease.  I  have  therefore  made,  during  the 
present  summer,  additional  researches  by  the  same  method.  I  have  exposed  slides  on 
several  occasions  in  the  linen-room  and  wards  of  Charity  Hospital,  New  Orleans,  in 
my  laboratory  in  the  same  city,  and  in  the  vaults  of  Lafayette  Cemetery,  but  have  not 
in  any  instance  found  the  crystals  which  were  so  common  on  the  surface  of  slides 
similarly  exposed  during  the  preceding  summer.  To  test  the  question  as  to  whether 
similar  crystals  would  be  formed  in  an  atmosphere  loaded  with  the  volatile  products 
of  putrefaction,  I  exposed  slides  for  many  days  under  a  bell-jar  with  putrefying  meat- 
juice,  but  with  negative  results.  Again,  I  exposed  slides  for  forty-eight  hours,  in  mid- 
summer, in  the  vicinity  of  tlje  "  mlll-pond,,,  Salem,  Mass.  This  locality  is  noted  for 
its  foul  odors  and  insanitary  surroundings,  but  it  did  not  furnish  any  specimens  of  the 
crystals  for  which  I  was  looking.  My  investigations,  then,  in  relation  to  these  crys- 
tals, have  not  led  to  any  definite  results  in  the  way  of  determining  their  nature  or 
significance.  Soon  after  my  return  from  Havana,  my  friend,  Surgeon  J.  J.  Woodward, 
called  my  attention  to  the  fact  that  slides  which  have  been  kept  in  a  cabinet  for  a 
long  time  often  have  upon  their  surface  a  considerable  number  of  crystals,  some  of 
which  exactly  resemble  the  acicular  crystals  found  by  me  in  Havana,  and  similar 
crystals  have  been  found  '•  upon  glass  slips  exposed  in  the  air  of  various  apartments 
in  Washington  during  the  months  of  June  and  July,  1880."  (Report  on  Yellow  Fever 
in  the  U.  S.  S.  Plymouth  in  1878-79:  Navy  Department,  Bureau  of  Med.  and  Surg., 
1880.) 

INORGANIC  MATERIAL  AND  ANIMAL  AND  VEGETABLE  DEBRIS  OF  VARIOUS  KINDS. 

Out  of  doors  particles  of  mineral  origin  are  most  abundant.  The  nature  and  quan- 
tity of  these  depend,  of  course,  upon  the  character  of  the  soil  in  the  vicinity,  the  force 
of  the  wind,  &c. 

Vegetable  debris. — In  Havana  and  in  New  Orleans  I  have  always  found  in  my  aspira- 
tion experiments  a  considerable  Quantity  of  vegetable  ddbrit,  consisting  of  epidemio 
pellicles,  fragments  of  cellular  tissue,  hairs  of  plants,  and  broken-down  structureless 
masses.  A  mass  of  this  kind,  inclosing  starch  grains — probably  banana — is  shown 
in  Fig.  1,  Plate  II.  As  these  floating  fragments  are  doubtless,  in  great  part,  derived 
from  vegetables  thrown  into  the  streets,  from  garbage  piles  in  out-of-the-way  places, 
from  the  droppings  of  animals,  and  from  decomposing  algae  and  plants  of  various  kinds 
upon  the  margins  of  the  gutters  and  canals  in  New  Orleans,  we  have  every  reason 
to  suppose  that  the  respiration  of  an  atmosphere  loaded  with  such  particles  must  have 
an  unfavorable  influence  upon  the  health  of  those  who  are  compelled  to  respire  it. 
Although  direct  proof  of  this  may  be  wanting,  the  prevalence  of  diarrheal  ^  diseases, 
and  the  general  lowering  vitality  among  those  who  reside  in  localities  especially  sub- 
ject to  this  kind  of  atmospheric  contamination,  makes  it  seem  not  improbable  that 
this  is  an  import-ant  factor  in  the  production  of  disease.  During  the  summer  months, 
when  putrefactive  processes  are  active  in  the  decomposing  masses  from  which  many 
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of  these  microscopic  fragments  are  detached,  we  have  a  direct  transfer  from  the  gut- 
ters and  garbage  piles  to  the  numerous  surfaces  of  the  respiratory  passages  of  man, 
not  only  of  these  particles  of  vegetable  tissue,  undergoing  retrograde  changes,  but  of 
the  minute  organisms  attached  to  their  surfaces  which  are  the  direct  agents  of  these 
putrefactive  processes. 

The  glycerined  slide,  in  the  form  of  aspirator,  which  experience  proves  is  most  suc- 
cessfully employed  in  arresting  the  particles  suspended  in  the  atmosphere,  most  be 
very  much  inferior  to  the  extended  mucous  surface  over  which  the  inspired  air  gently 
plows  before  reaching  the  lungs  of  man,  and  we  have  every  reason  to  believe  that  the 
expired  air  is  returned  to  the  atmosphere,  free  from  the  freight  it  carried  upon  entering 
the  mouth  or  nares.  This  furnishes  doubtless  a  necessary  protection  to  the  delicate 
tissues  of  the  lungs,  but  it  especially  exposes  us  to  whatever  danger  there  may  be 
from  the  retention  of  poisonous  particles  suspended  in  the  atmosphere.  The  quantity 
of  soot  or  dust  which  may  thus  be  deposited:  upon  the  mucous  membrane  of  the  nares 
during  a  short  railroad  journey  has  doubtless  attracted  general  attention,  bnt  the 
amount  of  more  deleterious  but  less  conspicuous  material  which  may  be  thus  deposited 
is  a  matter  which,  perhaps,  has  not  received  sufficient  consideration. 

It  is  evident  that  poisonous  particles  deposited  in  this  way,  if  not  absorbed  directly 
from  the  mucous  membrane,  will  find  their  way  to  the  stomach  with  the  saliva  swal- 
lowed, while  living  germs  will  find  in  the  human  mouth  and  alimentary  canal  a  warm 
and  moist  culture-appaiatus,  admirably  adapted  to  the  growth  and  multiplication  of 
many  species,  as  is  proved  by  their  constant  presence  there.    (See  Fig.  2.) 

Animal  debris. — The  most  common  particles  of  animal  origin  are  epithelial  cells  of 
man  and  animals — hair,  fur,  wool,  fragments  of  feathers,  t  ho  bodies  of  minute  insects 
and  broken  fragments  of  larger  ones,  scales  from  the  body  and  wings  of  lepidopterous 
insects,  and  from  the  mosquito  (see  Fig.  9,  Plate  II),  &c. 

Infusorial  animals  are  not  found  in  the  atmosphere  in  a  recognizable  form,  probably 
because  their  soft  bodies  are  quickly  dessicatea  and  broken  up  when  removed  from  a 
liquid  medium.  The  eggs,  or  germs,  of  certain  species  are,  however,  sufficiently  com- 
mon, as  is  proved  by  the  development  of  adult  forms  in  pure  water  exposed  to  the  air. 
I  have  found  an  abundance  of  Manas  lens  in  distilled  water  kept  in  my  laboratory,  and 
the  observations  of  Sanderson,  Cunningham,  Miguel,  and  others  are  to  the  same  effect. 
The  last-named  author  has  given  special  attention  to  this  subject,  and  estimates  that 
there  is  an  average  of  one  or  two  infusorial  eggs  in  ten  cubic  meters  ot  air.  As  the  result 
of  carefully  conducted  experiments,  in  which  rain-water  was  caught  and  inclosed  in 
vessels  purified  by  heat,  Miguel  makes  the  following  statement : 

"  From  these  precise  experiments  it  results  that  the  eggs  of  the  monads,  of  cercomo- 
nads,  and  of  the  rhizopods,  are  those  which  are  the  most  widely  distributed  in  the  at- 
mosphere." 

Vegetable  organisms. — The  spores  of  cryptogams  and  pollen  grains  are  the  most  con- 
spicuous and  most  abundant  vegetable  organisms  found  in  the  atmosphere  of  New 
Orleans,  as  elsewhere.  I  have  made  many  photomicrographs  of  the  more  common 
forms,  but  am  only  able  to  introduce  a  limited  number  of  these  in  illustration  of  the 
present  report,  as  the  heliotype  reproduction  of  my  negatives  would  be  attended  with 
considerable  expense,  owing  to  the  fact  that  usually  but  one  or  two  spores  are  found 
in  a  single  field,  and  consequently  in  each  negative.  I  have  therefore  borrowed  from 
the  amply  illustrated  and  admirable  report  of  Cunningham  (Microscopic  Examina- 
tions of  Air  by  D.  Douglass  Cunningham,  Surg.  H.  M.  Indian  Med.  Service:  Report 
of  Sanitary  Commission  with  the  Government  of  India,  1872),  some  figures  (Fig.  5, 
Plate  I)  which  illustrate  at  the  same  time  the  general  appearance  of  the  organisms 
found  by  him  in  the  atmosphere  of  Calcutta,  and  by  myself  in  New  Orleans.  While 
some  of  the  figures  drawn  by  Cunningham  doubtless  represent  the  spores  of  crypto- 
gams peculiar  to  low  latitudes  in  the  eastern  hemisphere,  many  of  them  do  not  differ 
from  forms  found  by  me  in  New  Orleans,  and  belong  to  widely  diffused  species,  e.  g.. 
Penicillium  glaucum* the  spores  of  which  are  represented  in  my  Fig.  8,  Plate  II,  ana 
the  spores  of  a  species  of  Botrytis  (?)  represented  in  Fig.  2,  Plate  II. 

I  judge  from  Cunningham's  report  and  figures  that  certain  cryptogamous  plants, 
and  especially  the  coniomycetous  fungi,  are  more  abundant  in  the  vicinity  of  Calcutta 
than  at  New  Orleans,  where  I  have  found  the  spores  of  Penicillium  and  minute  hypho- 
mycetes  in  relatively  greater  numbers  than  is  indicated  in  this  author's  drawings. 
These  differences,  of'  course,  depend  upon  season,  climate,  and  local  surroundings. 
Thus,  in  a  vicinity  where  the  grasses  and  cereals  are  extensively  cultivated  the  fungi 
parasitic  upon  these  plants  would  be  most  numerous,  while  in  a  locality  surrounded 
by  forests  or  swamps  other  species  would  abonnd.  Miguel  (Etude  sur  les  poussierc* 
organised des  V atmosphere,  Annates  d'Hyg.  Pub.  1879,  pp.  226-255,  and  333-362),  whose  in- 
vestigations, made  at  the  observatory  of  Montsori,  Paris,  are  the  most  recent  and  the 
most  thorough  of  any  with  which  I  am  acquainted,  gives  the  following  account  of  the 
spores  of  cryptogams  found  in  his  researches: 

"The  most  abundant  microbes  are,  without  doubt,  the  spores  of  molds,  tho  white 
and  glaucous  spores  of  Penicillium,  the  brown  and  greenish  spores  of  Aspergillus,  of  Core- 
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mium,  and  of  some  species  of  Botrytidea.  The  family  of  the  Torulacem  is  also  very 
largely  represented  among  the  productions  held  in  suspension  in  the  atmosphere.  It 
would  be  difficult  for  us  to  indicate  with  exactitude  the  genera  and  species  of  these 
cryptogams  which  live  and  fructify  in  water  and  in  nutritive  liquids.  Let  us  men- 
tion next  the  presence  of  numerous  spores  of  the  genera  Septonema,  Altemaria,  DactyUum 
which  we  have  been  able  to  cultivate  upon  wood  and  upon  cotton  saturated  with 
water.  Let  us  indicate,  in  passing,  the  septate  spores  of  Leptotrichum,  of  Trichothecium, 
of  Septosporium,  the  spiral  spores  of  the  genus  Helicolrichum,  so  abundant  in  the  air 
after  a  rainy  season,  and  those  of  the  genus  Ceralocladium,  of  which  the  form  is  com- 
parable to  an  ergon  of  rye.  The  air  of  Paris  is  also  loaded  at  all  seasons  with  a  crowd 
of  Fusidium,  of  Selenosporium,  of  which  some  in  growing  emit  myalial  threads  from 
their  pointed  extremities,  while  many  smooth,  eliptical  spores  have  as  many  as  three 
or  four  myalial  sprouts  placed  at  different  points  of  their  circumference.  Let  us  men- 
tion next  the  fructifications  of  the  Gonatobotrys,  of  the  Arthrobotrysf  and  the  spores  of 
a  crowd  of  mucors,  and  of  the  caspore  fungi.  It  is  probable  that  certain  fructifica- 
tions, which  it  has  been  impossible  for  ns  to  cultivate,  belong  to  these  voluminous- 
fungi  filled  with  several  millions  of  spores.  Let  us  mention,  finally,  some  Isaria,  which 
may  be  cultivated  upon  paper  suitably  moistened  with  ordinary  boiled  water,  and  we 
will  have  givon  but  a  very  feeble  idea  of  the  innumerable  variety  of  micro-germs  sus- 
pended continually  in  the  atmosphere.  It  is  equally  easy  to  discover  in  the  dust 
carried  by  the  winds  numerous  spores  of  lichens  of  mosses,  and  of  all  the  cryptogams 
which  give  by  dehiscence  microscopic  fructifications." 

The  considerable  numbers  and  extensive  distribution  in  the  atmosphere  of  these 
spores  of  common  cryptogams  is,  a  ]rriori,  argument  in  favor  of  their  harmless  nature, 
and  the  researches  which  have  thus  far  been  made  give  support  to  this  inference.  Cun- 
ningham, after  a  painstaking  investigation  made  in  Calentta,  during  the  year  1872, 
sums  up  the  results  of  his  studies  as  follows : 

"Spores  and  other  vegetable  cells  are  constantly  present  in  atmospheric  dust,  and 
usually  occur  in  considerable  numbers;  the  majority  of  them  are  living  and  capable 
of  growth  and  development ;  the  amount  of  them  present  in  the  atmosphere  seems  to 
be  independent  of  conditions  of  velocity  and  direction  of  wind,  and  their  numbers  are 
not  diminished  by  moisture. 

"No  connection  can  be  traced  between  the  nnmber  of  bacteria,  spores,  &c,  present 
in  the  air  and  the  occurrence  of  diarrhoea,  dysentery,  cholera,  ague,  or  dengue,  nor 
between  the  presence  or  abundance  of  any  special  form  or  forms  or  cells  and  the  prev- 
alence of  any  of  these  diseases." 

So  far  as  the  diseases  referred  to  are  concerned,  and  as  regards  the  more  conspicuous 
spores  of  cryptogams  commonly  found  in  the  atmosphere,  the  conclusions  of  Cunning- 
ham are  probably  correct.  There  is,  however,  some  evidence  that  the  spores  of  certain 
fungi  may  produee  specific  deleterious  effects  upon  the  human  economy  when  inspired 
or  injected  into  the  circulation,  and  that  the  spores  of  certain  common  species,  ordi- 
narily harmless,  may  acquire,  under  exceptional  conditions,  hurtful  properties.  The 
anaesthetic  properties  of  the  " smoke"  of  the  common  puff-ball  (Lycoperdon  proteus) 
are  well  established.  Mr.  B.  W.  Richardson  has  found  it  possible  to  produce  com- 
plete anaesthesia  in  animals— dogs,  cats,  and  rabbits — by  causing  them  to  respire  the 
fumes  of  this  fungus.    (Medical  Times,  Lond.  N.  8.,  vol.  vi,  1853,  p.  610.) 

The  cases  and  experiments  reported  by  Saulsbury  (Am.  J.  M.  Sc.,  vol.  xliv,  1862,  p. 
19)  seem  to  prove  that  headache,  catarrhal  symptoms,  and  in  some  cases  an  eruption 
resembling  that  of  measles,  may  be  produced  by  respiring  the  emanations  from  moldy 
straw. 

Somewhat  similar  effects  have  been  observed  in  France  to  result  from  handling 
moldy  seeds.    (Jour,  de  Med".  Pratique  de  Montpellier,  vol.  i,  p.  352.) 

The  doctrine  of  the  polymorphism  of  these  low  forms,  which  numbers  among  its 
adherents  many  able  naturalists  (de  Bary  and  others),  opens  a  wide  field  for  specu- 
lation and  for  experimental  inquiry.  But  still  more  pregnant  with  important  pos- 
sibilities are  the  facts  reported  by  Grawitz,  which  seem  to  show  that  the  well-known 
fungi,  Aspergillus  and  Petnicillium,  may  undergo  certain  modifications  as  the  result  of 
a  special  method  of  cultivation,  which  change  entirely  their  physiological  action  when 
introduced  into  the  human  body,  without,  however,  producing  any  morphological 
changes  in  the  fungus.  Recent  experiments  seem  to  show  that  among  the  bacteria, 
which  I  am  not  at  present  considering,  as  I  believe  them  to  be  more  properly  classed 
with  the  algte,  this  change  in  physiological  properties,  as  the  result  of  cultivation  in 
special  media,  is  a  not  unusual  occurrence;  and  there  is  a  growing  tendency,  based 
upon  experimental  evidence,  to  explain  the  supposed  noxious  effects  of  the  mi- 
cronhites  found  in  the  blood  of  certain  diseases,  especially  of  anthrax,  upon  the  hy- 
pothesis of  a  change  of  this  kind  occurring  in  common  forms  rather  than  by  the  more 
widely  accepted  theory  of  independent  and  distinct  species,  morphologically  not  dis- 
tinguishable the  one  from  the  other.  The  conclusions  of  Grawitz,  whose  experiments 
are  above  referred  to,  are  as  follows : 

"  1.  The  mold  fungi,  the  best  known  of  all  and  universally  destribnted,  the  Eurotium 
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{Aspergillus)  and  Penicillium,  appear  in  two  varieties,  morphologically  entirely  alike, 
physiologically  very  different.  One  variety  behaves  with  complete  indifference  in  the 
circulation  of  the  higher  animals;  the  other  must  be  assigned,  as  to  malignancy,  to 
the  most  virulent  group  of  pathogenetic  fungi  known  up  to  the  present  time. 

"2.  It  is  proved  by  experiment  that  both  varieties  can  originate  from  any  selected 
primary  form  by  continued  breeding,  and  likewise  that  each  variety  can  be  obtained 
from  the  other  by  systematic  culture  after  about  twelve  to  twenty  generations. 

"3d.  The  principle  of  breeding  depends  upon  gradually  accustoming  fungi  living 
in  firm,  weakly  acid  soil  at  a  temperature  of  about  8°  to  20°  C,  through  a  series  of 
generations,  to  alkaline  albuminous  solutions  having  a  temperature  of  3^  to  40°  C. 

"4th.  The  malignancy  of  the  pathogenetic  mold-fungi  consists,  in  acute  cases,  in 
tho  fact  that  their  spores,  so  soon  as  they  arrive  in  the  circulation  of  the  higher 
mammalia,  germinate  there,  pass  into  the  different  tissues  of  the  body,  develop  among 
them,  and  produce  local  necrosis,  which  causes  tho  death  of  the  animal  in  about  three 
days."    (Virchow's  Archiv.  Bd.  81,  p.  355.) 

The  Saccharomycetes,  Niigeli,  are  widely  disseminated  in  tho  atmosphere,  as  is  proved 
by  culture  experiments  with  saccharine  liquids  which,  when  exposed  to  the  air,  soon 
give  evidence  of  the  presence  of  these  buddiug  cells,  upon  microscopical  examination, 
and  by  tho  production  of  tho  alcoholic  fermentation  due  to  their  presence.  Tbey  are 
found!  especially,  in  considerable  numbers,  attached  to  tho  surface  of  fruits  (Pasteur). 

Pollen.— The  quantity  of  pollen  carried  by  the  winds  is  often  very  considerable,  and 
from  the  varied  and  sometimes  characteristic  forms  of  these  cells  a  microscopical  ex- 
amination may  often  determine  the  order  or  even  the  genus  of  plants  from  which  they 
aro  derived,  thus  tracing  them  in  some  instances  to  distant  localities.    In  the  atmos- 

fihere  of  New  Orleans,  during  tho  spring  months,  the  pollen  of  tho  pine,  Fig.  7,  Plate 
I,  is  sometimes  so  abundant  that  after  a  rain  it  forms  a  yellow  deposit  upon  tho  mar- 
gins of  the  gutters.  My  friend,  Dr.  Devron,  of  this  city,  informs  me  that  it  is  a  popular 
superstition  that  this  yellow  deposit  portends  the  occurrence  of  an  epidemic  of  yellow 
fever  later  in  the  season. 

I  introduce  Fig.  1,  Plate  IL  which  is  from  the  pollen  of  Carolinia,  a  tree  from  Guiana, 
not  as  a  specimen  of  pollen  round  in  the  atmosphere  of  New  Orleans,  but  as  a  good 
example  of  the  capabilities  of  photoinicography  in  tho  representation  of  objects  of 
this  kind. 

Pollen  is,  of  course,  more  abundant  in  the  spring  of  the  year,  and,  as  with  the  spores 
of  cryptogams,  the  quantity  and  variety  vary  according  to  latitude  and  local  surround- 
ings.    Miguel  says: 

44  In  order  to  give  an  idea  of  the  abundance  of  these  articles,  we  will  say  that  in 
April,  May,  and  June  they  aro  to  the  larger  spores  of  the  cryptogams  as  1  is  to  20,  and 
that  it  is  not  rare  to  count  several  thousands  of  them  in  a  single  gathering." 

Bovond  the  effect  attributed  to  the  pollen  of  certain  grasses  in  the  production  of 
the  disease  known  as  hay  asthma  or  summer  catarrh,  I  know  of  no  evidence  going  to 
show  that  the  pollen  suspended  in  the  atmosphere  plays  a  r6le  in  tho  production  of 
disease. 

Utarch  granules. — The  considerable  numl>er  of  starch  granules  which,  in  common  with 
other  observers,  I  have  found  everywhere  present  in  the  atmosphere,  was  at  first  a  matter 
of  snrprise  to  me.  In  my  aspiration  experiments,  whether  made  in  my  laboratory  in 
Havana  or  in  New  Orleans,  in  hospital  wards,  or  in  the  streets,  market  places,  and 
cemeteries  of  tho  cities  mentioned,  I  have  rarely  failed  to  find  a  certain  number  of 
starch  granules  in  every  sample  of  dust  obtained  by  the  passage  of  ten  gallons  of  air 
through  my  aspirator.  When  we  consider  the  abundant  presence  of  starch  grannies 
in  the  stems  and  leaves  of  certain  plants,  as  well  as  in  fruits  and  vegetables,  and  the 
fact  that  they  aro  set  at  liberty,  but  not  destroyed,  by  the  putrefactive  changes  under 
which  the  cellular  tissue  breaks  down,  their  abundant  presence  in  the  atmosphere  is 
no  longer  surprising,  In  numerous  culture  experiments  conducted  in  my  laboratory 
in  New  Orleans,  in  which  the  pulp  of  various  fruits  and  vegetables  was  kept  under 
observation  for  two  or  three  months  for  the  purpose  of  studying  the  bacteria  and  fungi 
developed  from  air-borne  spores,  I  have  invariably  found  that  the  starch  grains  re- 
mained unchanged  long  after  the  cellular  tissue  which  surrounds  and  incloses  them 
has  yielded  to  putrefactive  processes. 

u  Starch  grains  seem  to  compose  about  the  one-hundredth  part  of  the  organized  pro- 
ductions carried  by  the  winds." 

Alga. — Doubtless1  many  of  the  amorphous  particles  of  vegetable  tissue  found  in  the 
atmosphere  are  the  desiccated  fragments  of  confervoid  algie,  but  1  have  not  found  rec- 
ognizable portions  of  the  conferva;,  or  specimens  of  the  I)esmidew,  or  of  the  Viatoma- 
cece  in  my  researches. 

This  experience  agrees  with  that  of  Miguel,  who,  however,  has  frequently  met  with 
the  cells  of  Clorococeum,  Protococcus,  and  Palmella.  These  genera  are  also  ropiesented 
by  occasional  cells  in  the  air  of  New  Orleans. 

Bacteria  (Schizonujeetc*,  Xageli).  Especial  interest  attaches  to  the  question  of  the 
presenco  in  the  atmosphere  of  the  minute  alga?  known  under  the  general  name  of  bac- 
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tori  a,  because  of  the  r6lc  of  these  organisms  in  putrefactive  processes,  and  the  accumu- 
lating evidence  in  favor  of  the  "germ  theory"  of  disease. 

My  observations  accoid  with  those  of  Cunningham,  who  says: 

"Distinct  bacteria  can  hardly  ever  be  detected  among  the  constituents  of  atmos- 
pheric dust,  but  fine  molecules  of  uncertain  nature  are  always  present  in  abundance. 

''  Distinct  bacteria  are  frequently  to  be  found  amongst  the  particles  deposited  from 
the  moist  air  of  sewers,  though  almost  entirely  absent  as  constituents  of  common  at- 
mospheric dust." 

While  this  is  true  as  regards  the  rods,  torula  chains,  and  spiral  filaments  so  con- 
stantly met  with  in  microscopical  examinations  of  liquids,  yet  there  is  indisputable 
evidence  that  the  germs  from  which  these  various  forms  of  bacteria  are  developed  are 
constantly  present  and  widely  distributed  in  the  atmosphere.  Many  of  these  germs 
are  of  sufficient  size  to  be  seen  with  high  powers,  but  to  differentiate  them  with  cer- 
tainty from  the  inorganic  granules  and  organic  debris  with  which  they  are  associated 
must  be  a  matter  of  great  difficulty.  Their  presence  is,  however,  easily  demonstrated 
by  culture  experiments  in  which  sterilized  organic  liquids  are  inoculated  by  exposure 
to  the  air,  or  by  adding  to  them  small  quantities  of  dust  collected  by  aspiration  or 
otherwise.    Miguel  says: 

"The  bacillaire  algce,  which  some  authors  place  in  the  animal  kingdom,  but  which 
we  call  vibrionicus,  are  always  found  in  the  air  in  the  state  of  germs,  visible  by  the  aid 
of  high  powers  when  one  takes  the  precaution  to  color  them  yellow  with  iodine." 

In  a  subsequent  paper  (Comptes  rendu*,  Acad.  d.  sci.  xci,  1880,  p.  64)  Miguel  claims 
to  have  succeeded  in  counting  the  spores  of  bacteria,  and  asserts  that  while  always 
present  in  the  atmosphere  their  number  is  subject  to  constant  variations. 

"Very  small  in  winter, the  number  increases  in  spring, is  very  high  in  summer  and 
autumn,  then  sinks  rapidly  when  frost  sets  in.  This  law  also  applies  to  spores  of  fungi ; 
but  while  the  spores  of  molds  are  abundant  in  wet  periods,  the  number  of  aerial  bac- 
teria then  becomes  very  small,  and  it  only  rises  again  in  drought,  when  the  spores  of 
molds  become  rare.  Thus,  to  the  maxima  of  molds  correspond  the  minima  of  bacteria, 
and  reciprocally. 

"In  summer  and  autumn,  at  Paris,  1,000  germs  of  bacteria  are  frequently  found  in  a 
cubic  meter  of  air.  In  winter  the  number  not  uncommonly  descends  to  four  or  five, 
and  on  some  days  the  dust  from  200  liters  of  air  proves  incapable  of  causing  infection 
of  the  most  alterable  liquids.  In  the  interior  of  houses,  in  the  absence  of  mechanical 
movements  raising  dust  from  the  surface  of  objects,  the  air  is  fertilizing  only  in  a  vol- 
ume of  30  to  50  liters.  Iu  Miguel's  laboratory,  the  dust  of  five  liters  usually  serves 
to  effect  the  alteration  of  neutral  bouillon.  In  the  Paris  sewers,  infection  of  tne  same 
liquor  is  produced  by  particles  in  one  liter  of  air. 

"Miguel  compared  the  number  of  deaths  from  contagious  and  epidemic  diseases  in 
Paris  with  the  number  of  bacteria  in  the  air  during  the  period  from  December,  1879,  to 
June,  1880,  and  established  that  each  recrudescence  of  aerial  bacteria  was  followed  at  about 
eight  days'  interval  by  an  increase  of  the  deaths  in  question.  Unwilling  to  say  positively 
that  this  is  more  than  a  mere  coincidence,  he  projects  further  observations  regarding  it" 
(quoted  from  jour,  of  the  Roy.  Mic.  Soc,  vol.  hi,  No.  5,  (October,  1880,  p.  838). 

While  I  have  no  reason  to  doubt  that  the  more  extended  experience  and  superior 
technical  skill  of  Miguel  may  have  enabled  him  to  give  a  certain  value  to  these  enumera- 
tions of  the  bacterial  germs  present  in  the  atmosphere  of  Paris,  I  must  confess  that  I 
have  not  felt  sufficient  confidence  in  my  own  power  to  differentiate  with  certainty 
veritable  germs  from  pseudo  germs  of  organic  or  inorganic  origin,  to  induce  me  to 
make  a  similar  attempt  in  New  Orleans.  For  mo,  the  capacity  to  grow  is  the  only 
certain  test  of  a  living  germ,  and  it  is  by  testing  this  capacity  in  different  media,  and 
at  different  temperatures,  and  in  carefully  studying  the  life-histories  of  the  organisms 
which  develop  from  air-borne  germs  in  different  localities,  at  different  seasons,  and 
under  varied  conditions  as  to  prevalence  of  disease,  that  I  anticipate  the  most  impor- 
tant contributions  to  our  knowledge  of  the  etiology  of  epidemic  diseases. 

Culture  experiments. — I  have  made  during  the  past  two  summers,  both  in  Havana 
and  in  New  Orleans,  a  variety  of  culture  experiments  designed  to  promote  the  develop- 
ment of  the  adult  forms  of  organism  represented  by  living  germs  suspended  in  the 
atmosphere.  For  this  purpose  I  have  used  Cohn's  fluid,  urine,  blood,  animal  and  vege- 
table infusions,  the  pulp  of  various  fruits  and  vegetables,  &c.  I  have  found  a  very 
suitable  culture-fluid,  especially  for  the  saccharomycetes,  to  be  the  liquor  from  the 
interior  of  an  unripe  cocoanut.  This  liquor  is  preserved  in  a  germ-proof  receptacle — 
the  shell — and,  with  proper  precautions,  may  be  drawn  iuto  a  purified  flask,  without 
danger  of  contamination.  Fish-gelatine  solution,  prepared  in  accordance  with  the 
directions  of  Klebs  and  Tommasi,  seems  to  be  a  very  suitable  modicum  for  the  culti- 
vation of  the  schizomy cotes,  and  in  New  Orleans  I  used  it  extensively  and  quite 
successfully,  so  far  as  the  development  of  a  variety  of  forms  is  concerned.  My  experi- 
ments have  demonstrated  the  presence  in  the  atmosphere  of  New  Orleans,  as  elsewhere, 
of  an  abundance  of  germs  of  the  common  bacteria  of  putrefaction,  but  they  do  not 
seem  worthy  of  being  recorded  in  detail,  as  no  new  facts  of  value  have  been  brought 
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statistics  have  as  yet  proved  nothing,  as  to  the  origin,  cause,  or  prevention  of  disease; 
it  is  only  by  studying  the  minute  details  of  irregular  sudden  daily  changes  that  we 
can  hope  to  demonstrate  the  direct  influence  of  the  atmosphere,  or  to  show  those  geo- 
graphical regions  to  which,  in  a  very  limited  class  of  diseases,  patients  may  be  advan- 
tageously sent  for  a  beneficial  change. 

V.  Since,  therefore,  our  studies  of  climate  and  disease  give  us  no  satisfactory  answer 
to  the  questions  that  we  have  at  heart,  we  perceive  that  we  must  pursue  a  very  differ- 
ent line  of  investigation.  We  must  first  inquire  of  the  experimental  students  or  human 
physiology  as  to  the  cause  of  disease,  a&d  as  to  what  climatological  features  are  of 
importance,  and  then  turn  to  the  meteorological  records  to  find  them,  if  we  can — not 
to  take  the  monthly  averages  that  the  meteorologist  has  prepared  for  his  own  special 
use. 

I  find  that  the  following  purely  climatic  considerations  are  the  principal  ones  that 
experience  and  experiment  nave' shown  to  directly  affect  the  human  system  after  it 
has  once  become  acclimated  to  any  given  conditions : 

1.  Long-continued  extreme  hot  weather,  with  light  winds  and  calms,  producing 
nervous  debility. 

2.  Long-continued  extreme  moisture,  checking  perspiration  and  throwing  back  into 
the  system  the  heat  that  would  have  been  absorbed  with  evaporation. 

3.  Sudden  changes  from  cool  to  hot. 

4.  Sudden  changes  from  hot  to  cold. 

5.  Sudden  changes  from  dry  to  moist. 

6.  Sudden  changes  from  moist  to  dry. 

In  addition  to  these  changes,  those  also  from  high  to  low  or  from  low  to  high  pres- 
sures are  shown  by  many  investigators  to  have  probably  a  decided  effect  upon  the  organs 
of  breathing. 

In  general,  these  six  or  eight  conditions  reduce  to  two  or  four,  as  most  climates  unite 
the  change  from  cold  to  hot  with  the  change  from  moist  to  dry,  or  vice  versa;  and  in 
general,  the  atmospheric  changes  here  specified  determine  the  direct  effect  of  the  weather 
upon  human  health ;  and  if  we  would  bring  out  quantitatively  the  actual  bearing  that 
these  features  have  upon  humanity,  we  must  not  hide  them  under  a  mas*  of  mean 
monthly  or  annual  temperatures  and  humidities. 

VI.  If  it  be  considered  desirable  to  especially  determine  these  particular  features  of 
any  climate,  the  apparatus  would  be  of  the  simplest  kind,  namely : 

1.  A  self-registering  maximum  thermometer. 

2.  A  self-registering  minimum  thermometer. 

3.  A  maximum  and  minimum  hygrometer ;  the  hair  or  veneer  hygrometer,  having 
sliding  indexes  to  record  the  extremes.  ^ 

4.  A  self-registering  maximum  and  minimum  aneroid  barometer,  one  having  sliding 
indexes  to  record  the  extremes. 

The  observers'  duties  would  consist  in  the  record  once  a  day,  say  at  9  p.  m.,  of  the 
indications  of  these  instruments. 

The  statistician  would  then  make  out  tables  of  the  greatest  range  of  temperature 
from  the  morning  minimum  to  the  afternoon  maximum,  and  from  the  afternoon  maxi- 
mum to  the  next  morning's  minimum,  together  with  any  other  items  suggested  by  the 
physiological  student. 

VII.  Tnese  items  include,  I  believe,  all  the  features  of  climate  that  directly  affect 
human  health,  and  the  best  method  of  presenting  them  in  graphic  form  to  the  eye  is 
simply  a  repetition  of  the  maximum  and  minimum  curves,  illustrated  by  the  diagram 
No.  7,  or  by  a  corresponding  condensation  from  a  daily  into  a  monthly  summary. 

VIII.  In  conclusion,  I  must  commend  to  your  notice  the  well-weighed  words  of  Dr. 
J.  Shreiver,  of  Vienna,  in  a  lecture  on  this  subject  in  1876,  which,  at  my  suggestion, 
has  been  translated,  and  made  accessible  to  American  readers,  by  Dr.  Geddings,  and 
in  which  the  author  maintains  that  we  are  wholly  on  the  wrong  path  when  we  confine 
ourselves  to  comparing  meteorological  observations  with  medical  statistics;  and  "  that 
the  term  climate,  which  has  been  hitherto  employed  to  denote  a  vague,  indefinite  specific, 
of  which  uo  rational  account  could  be  given,  appears  now  as  something  infinitely 
clear  and  very  simple,  being  in  fact  nothing  more  than  pure  air,  uncontaminated  by 
miasma,  with  no  organic  or  inorganic  substances,  and  one  in  which  rain  is  not  unduly 
deficient." 

Note  added  in  June,  1880. 

The  preceding  paper  deals  only  with  the  question  of  the  direct  influence  of  climate 
on  health.  It  was  not  the  author's  intention  at  the  present  time  to  propose  definite 
hypotheses  in  reference  to  germs  or  the  numerous  other  indirect  influences,  but  to  show 
that  certain  diseases  mentioned  by  him,  and  probably  many  others  not  mentioned,  must 
logically  or.  as  he  believes,  reasonably  be  attributed  to  the  direct  action  of  climate; 
that,  therefore,  we  must  turn  our  attention  more  than  ever  to  other  sources  of  disease. 


APPENDIX  L. 
REPORT  ON  SANITARY  SURVEY  OF  MEMPHIS,  TEN  IT. 

* 

Washington,  D.  C,  March  1,  1880. 

At  the  meeting  of  the  National  Board  of  Health,  October  13,  1879,  it  was  decided 
that  a  sanitary  Hiirvey  of  the  city  of  Memphis  should  bo  made,  and  a  special  committal 
of  the  Board,  consisting  of  Drs.  J.  8.  Billings,  H.  A.  Johnson,  and  R.  W.  Mitchell,  waa 
appointed  to  take  charge  of  the  matter. 

This  committee  was  authorized  to  have  made  a  house-to-house  inspection,  provided 
this  was  agreed  to  by  the  authorities  of  the  city,  and  to  employ  two  experts.  It  waa 
also  directed  to  visit' Memphis  at  the  close  of  the  November  meeting  of  the  Board. 

On  the  21st  of  October  the  following  resolution  was  received  from  the  State  Board 
of  Health  of  Tennessee: 

"  Whereas  proper  sanitation,  having  for  its  object  the  promotion  of  the  pnblio  health 
as  applied  to  cities,  can  only  be  accomplished  through  tho  means  of  a  thoroughly  sys- 
tematized and  comprehensive  plan,  and  the  city  of  Memphis  is  uowin  such  a  condition 
as  to  demand  tho  early  adoption  of  a  plan  for  future  operations  relating  to  its  perma- 
nent sanitation ;  and 

"Whereas  the  geographical  position  of  Memphis  and  her  relations  by  commercial 
intercourse  place  that  city  in  a  situation  to  imperil,  in  times  of  pestilence,  the  health 
of  the  whole  Mississippi  Valley;  and 

41  Whereas  neither  the  authorities  of  Memphis  nor  the  board  have  the  means  at  hand 
necessary  to  the  accomplishment  of  this  work:  Therefore, 

11  Be  it  revolved.  That  the  co-operation  of  the  National  Board  of  Health  be  requested 
for  the  purpose  of  making  a  thorough  and  complete  sanitary  survey  of  the  city  of 
Memphis  at  as  early  a  date  as  possible,  after  the  close  of  the  present  epidemic  of  yellow 
fever,  with  the  view  of  indicating  what  conditions  exist  favorable  to  the  production 
and  spread  of  disease,  and  what  measures  slioiild.be  adopted  for  their  removal,  with 
the  methods  of  their  accomplishment  and  the  estimated  cost  of  the  same. 

"Adopted  at  the  quarterly  meeting  of  the  Tennessee  State  Board  of  Health,  held 
October  7  and  8,  1879." 

In  accordance  with  a  request  made  by  the  National  Board,  Hon.  John  Johnson,  of 
Memphis,  member  of  the  State  Board  of  Health  of  Tennessee,  was  designated  to  rep- 
resent that  body,  and  to  aid  and  counsel  with  the  committee  having  charge  of  the 
survey. 

On  the  30th  of  October  a  telegram  was  received  from  Hon.  D.  T.  Porter,  president 
of  the  taxing  district  of  Shelby  County,  asking  the  National  Board  to  make  a  com- 
plete sanitary  survey  of  the  city  as  soon  as  practicable,  in  reply  to  which  he  waa  in- 
formed of  the  action  of  the  Board,  and  was  requested  to  give  such  assistance  toward 
making  the  examination  complete  and  accurate  as  might  be  in  his  power. 

At  this  time  yellow  fever  was  still  prevailing  in  the  city,  and  it  was  useless  to  under- 
take any  house-to-house  inspection  or  survey  at  that  time,  since  the  great  majority  of 
the  inhabitants  were  absent  and  their  houses  closed.  The  necessary  blanks  for  the 
house-to-house  inspection  were,  however,  prepared  after  an  examination  of  a  number 
of  blank  forms  of  a  similar  character.  The  form  decided  on  measures  7  by  9  inches, 
and  is  as  follows : 

No.  — .  NATIONAL  BOARD  OF  HEALTH.  1679 

SANITARY  INSPECTION  OF    MEMPHIS. 

1.  Ward ,  street ,  No.  — . 

2.  Owner  or  owners, . 

3.  Area  of  lot, ;  of  house, ;  out-houses, . 

4.  Age  of  house, ;  material, ;  No.  of  stories, . 

5.  Cellars  and  basement, . 

6.  Rooms  and  passages, . 

7.  Sinks,  drains,  and  cess-pools, . 

8.  Privies  or  water-closets,  location  and  condition, . 

9.  Yards, . 

10.  Hogs  or  other  animals, ;  fowls, ;  No., ;  where  kept)  . 

11.  Public  uuisances  on  or  near  premises, , 
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15.  No.  of  families  in  house, ;  names  of  heads  of  families,  ;  No.  of  persons 

in  each,  specifying  No.  of  whites  and  blacks, . 

JUL  Sickness  now  in  house, ;  what  diseases,  •; . 

14.  Any  sickness  during  past  year, ;  what  diseases, ;  No.  of  cases, . 

]&  Any  deaths  during  past  year, ;  what  diseases, . 

16.  Water-supply,  sources  of,  and  sources  of  contamination,         ■  . 
,17.  Presence  of  possibly  infected  material, . 

18.  Sanitary  needs  and  estimated  cost, . 

The  above  is  correct  as  person allyexamined  by  me  this : —  day  of ,  18 — . 

Refer  to  directions  often. 


Inspector. 

Fifty  such  sheets  were  put  together,  forming  a  memorandum  block,  on  the  back  of 
which  was  printed  the  following  : 

."directions. 

"The  figures  below  refer  to  the  corresponding  numbers  on  the  other  side.  (See 
•hove.) 

"  1  and  2.  Give  the  exact  aud  full  name  of  the  owner  or  owners  of  the  estate.  Give 
the  street  and  number,  and  describe  the  location  so  that  it  cannot  be  mistaken. 

"3.  Give  dimensions  of  sheds,  privies,  stables,  &c,  with  their  relations  to  living- 
rooms. 

"5.  Examine  cellars  vert  carefully,  and  describe  their  condition,  particularly 
with  regard  to  dampness,  amount  and  kind  of  filth,  ventilation,  &c. 

"7.  Is  there  any  offensive  small  from  the  sinks?  Are  the  pipes  or  spouts  water- 
tight? Are  there  any  traps  to  prevent  foul  air  from  coming  into  the  rooms?  Are  the 
•pouts  broken,  leaky,  and  filthy  f  Are  the  sink-drains  clogged  or  uncovered?  Are 
the  cess-pools  tightly  covered  and  clean  ?  Do  the  cess-polls  leak  into  the  cellar  or  into 
the  well? 

"8.  Privies  and  vaults:  Describe  their  condition  particularly.  Are  they  full  or 
running  over  f  Are  they  filthy  f  Is  the  vault  tightly  covered  ?  Do  they  smell  badly  ? 
Do  the  vaults  need  emptying  f 

"  9.  Describe  particularly  the  kind  and  amount  of  all  heaps  of  filth  about  the  prem- 
ises, and  the  general  condition  of  the  yards. 
"11.  Public  nuisances,  as  sewers,  stables,  offensive  manufactories,  &c. 
"  12.  Not  overcrowding. 
"13,  14,  15.  Inquire  particularly. 

"  16.  State  whether,  in  addition  to  the  supply  from  water  mains,  water  is  used  from 
ft  well  or  cistern ;  whether  it  is  called  good  or  bad ;  whether  any  filth  probably  drains 
into  the  well,  &c. 

•  "17.  Note  bedding,  wearing  apparel,  and  upholstered  furniture,  and  whether  disin- 
fection has  been  performed  in  the  house. 

"  Give  any  other  information  and  make  such  suggestions  as  may  occur  to  you  on 
the  back  of  the  form,  referring,  when  necessary,  to  the  numbers.  Give  all  descriptions 
in  as  few  words  as  possible,  but  be  clear  and  definite." 

It  is  considered  that  this  form  is  more  convenient  for  the  purposes  of  such  an  in  spec 
tion  as  the  committee  desired  to  make  than  any  form  of  memorandum-book  to  be  car 
tied  in  the  pocket.  It  was  found  that  a  very  excellent  contour  map  for  the  greater 
portion  of  the  city  had  been  prepared  by  Mr.  Charles  Hermany,  the  engineer  in  charge 
of  the  water- works  at  Louisville,  Ky.,  in  connection  with  a  report  made  by  him  to 
the  city  proposing  a  system  of  sewerage  and  water  supply  in  the  year  1868,  and  after 
examination  of  this  map  it  was  not  considered  necessary  to  have  any  further  work 
done  in  this  direction  for  the  purposes  of  this  survey. 

As  soon  as  the  epidemic  had  ceased  and  a  majority  of  the  citizens  had  returned  to 
their  homes,  the  house-to-house  inspection  was  commenced  under  the  immediate  direc- 
tion of  Dr.  K.  W.  Mitchell,  the  resident  member  of  the  Board. 

At  the  close  of  the  meeting  of  the  National  Board  of  Health  at  Nashville,  Tenn., 
November  22,  the  committee  met  in  Memphis,  having  associated  with  it  Maj.  W.  H. 
H.  Benyanrd,  United  States  Engineers,  detailed  by  the  War  Department  as  consult- 
ing engineer  in  accordance  with  the  request  of  the  Board ;  Dr.  C.  F.  Folsoin,  secretary 
of  the  State  Board  of  Health  of  Massachusetts ;  George  E.  Waring,  ir.,  and  Dr.  Charles 
8mart,  United  States  Army,  who  had  been  specially  detailed  for  the  purpose  of  mak- 
ing analyses  of  the  water  supply. 

After  a  general  survey  of  the  city  aud  obtaining  information  and  suggestions  from 
the  authorities  and  principal  citizens  of  the  place,  and  after  an  examination  of  the 
results  of  so  much  of  the  house-to-house  inspection  as  was  then  completed,  the  com- 
mittee prepared  a  preliminary  report,  and  in  view  of  the  urgency  of  the  case  and  the 
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Plate  II. 

Fig.  1. — This  photomicrograph  is  from  the  pollen  of  Carolinia,  a  tree  from  Guiana. 
The  specimen  was  brought  to  me  by  my  friend,  Dr.  Qustav  Dovron,  of  New  Orleans, 
and  the  photograph  is  introduced  to  illustrate  the  fact  that  pollen  is  one  of  the  most 
common  organisms  found  in  the  atmosphere,  and  more  especially  to  show  that  satis- 
factory photographs  may  be  made  of  organisms  of  this  kind.  The  amplification  U  900 
diameters. 

Fig.  2  is  from  the  surface  of  a  glass  slide  exposed  in  a  vault  in  Lafayette  Cemetery, 
New  Orleans.  These  oval  spores  are  believed  to  belong  to  a  fungus  of  the  genua  Bo- 
trytis.    Amplification,  400  diameters. 

Fig.  3  is  from  an  aspiration  experiment  made  in  front  of  my  laboratory  in  New 
Orleans,  and  represents  a  mass  of  decomposing  vegetable  tissue  containing  starch 
granules.     X  200  diameters. 

Fig.  4. — From  surface  of  glass  slide  exposed  for  forty-eight  hours  in  military  hospital, 
Havana,  X  400.  These  crystals  are  found  elsewhere,  and  their  presence  in  the  hos- 
pital is  believed  to  have  no  special  significance. 

Fig.  5.— Crystals  from  surface  of  glass  slide  exposed  for  forty-eight  hours  in  military 
hospital,  Havana.     X  212  diameters.    (See  remarks  on  page .) 

Fig.  6.— Crystals  from  surface  of  watch-glass  exposed  in  open  air,  Morgan  City,  La., 
1679.     x  300  diameters.    (See  romarks  on  page .) 

Fig.  7. — Pollen  of  pine  and  spores  of  fungus,  common  in  the  atmosphere  of  New 
Orleans  during  the  spring  months.     X  200  diameters. 

Fig.  8.— Spores  of  renicillium  glaucum,  common  everywhere,     x  400  diameters. 

Fig.  9. — Scales  from  body  of  a  mosquito,  common  in  the  atmosphere  of  New  Orleans 
and  elsewhere.     X  200  diameters. 


APPENDIX    I. 
PATHOLOGICAL  HISTOLOGY  OF  YELLOW  FEVER. 

By  J.  J.  Woodward,  Surgeon  U.  S.  A. 

The  following  romarks  on  the  pathological  histology  of  yellow  fever  wore  prepared 
at  the  request  of  the  National  Board  of  Health,  and  submitted  by  Dr.  Wood  ward  April 
6,  1881. 

Army  Medical  Museum,  April  6,  1880. 
Dr.  James  L.  Cabell, 

President  of  the  National  Board  of  Health : 

Dear  Sir  :  November  4, 1879, 1  had  the  houor  to  receive  a  letter  from  the  secretary  • 
requesting  me,  in  the  name  of  the  National  Board  of  Health,  to  examine  a  number  of 
pathological  specimens  from  subjects  dead  of  yellow  fever,  collected  by  the  commis- 
sion sent  to  Havana  during  the  previous  summer.  I  was  asked  in  case  the  specimens 
proved  to  be  of  such  character  and  in  such  a  state  of  preservation  as  to  permit  it*  to 
"prepare  a  report  on  the  pathology  of  yellow  fever, "  to  be  published  with  the  reports 
of  the  Havana  commission,  or,  as  an  alternative,  at  least  to  "  indicate  the  direction  ta 
which  research  is  most  needed  and  is  most  likely  to  prove  of  value. "  At  a  subsequent 
period  I  received  from  the  secretary  of  the  Board  a  number  of  permanently  mounts! 
microscopic  slides  prepared  by  Dr.  J.  Guiteras,  one  of  the  members  of  the  commission, 
from  specimens  collected  at  the  same  time  as  those  sent  me. 

I  replied  to  the  letter  of  November  4  that  I  was  ready  to  comply  with  the  wishes  ef 
the  Board  to  the  extent  of  my  power ;  and  accordingly,  since  that  time,  I  hare  sot 
only  made  a  microscopical  investigation  of  the  pathological  pieces  sent  me,  so  farM 
their  condition  permitted,  and  examined  with  care  the  mounted  preparations  of  Dfc 
Guiteras,  but  have  studied  the  most  important  recent  contributions  to  the  pathologi* 
cal  anatomy  of  this  disease,  in  order  to  acquaint  myself  as  fully  as  possible  with  Hi 
present  state  of  knowledge  on  the  question  at  issue. 

I  regret  to  say  that  the  pathological  pieces  sent  me  were  not  in  a  condition  for  Tsry 
satisfactory  study,  the  autopsies  having  been  performed  too  long  after  death  (5  to  8 
hours).  We  have  the  testimony  of  a  number  of  trustworthy  observers  that  cadaverfe 
changes  occur  much  more  rapidly  after  death  from  yellow  fever  than  after  death  ftoB 
ordinary  non-malignant  acute  diseases,  so  that  the  period  mentioned,  which  in  tht 
tropical  climate  of  Havana  during  July  and  August  would  be,  I  should  suppose,  quill 
sufficient  to  impair  the  value  for  refined  histological  researches  of  the  normaltlaVMl 
of  those  dead  by  violence,  might  be  expected  to  give  rise  to  still  more  serious  ohange) 
in  those  doad  of  yellow  fever.    To  this  cause  also,  in  part,  I  attribute  the  oiroumetaoet 


ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH.  410 

viding  that  no  buildings  shall  bo  hereafter  erected  in  the  city  unless  the  plans  have 
been  approved  by  the  sanitary  authority,  and  that  the  construction  shall  also  be  sub- 
ject to  its  inspection  and  approval.  All  uncondemned  buildings  whose  lower  floors 
are  less  than  two  feet  from  the  ground  should  be  raised  to  that  height  as  early  as  pos- 
sible, and  in  future  all  dwellings  should  be  built  with  their  lower  floors  at  least  two 
feet  from  the  ground :  also,  that  all  cellars  and  basements  should  be  freely  ventilated. 
All  this  should  bo  enforced  by  municipal  authority. 

Eighth.  In  this  brief  report  no  recommendations  are  made  with  regard  to  many  im- 
portant points  in  municipal  sanitation,  such  as  the  system  of  removal  of  garbage,  slop- 
water,  dead  animals,  and  refuse  ;  the  regulation  of  markets  and  slaughter-houses,  hos- 
pitals and  public  charities,  public  baths,  cemeteries,  school-houses,  &c. — iu  part  be- 
cause,  the  detailed  inspections  on  these  points  are  not  yet  completed,  in  part  because- 
these  are  largely  matters  of  detail,  requiring  the  constant  supervision  of  the  compe- 
tent sanitary  authority,  urged  in  our  tirst  recommendation  ;  and  the  providing  such? 
authority  is  the  best  means  of  insuring  that  all  these  things  will  receive  due  atten- 
tion. The  existing  regulations  requiring  the  reporting  of  all  cases  of  contagions  and. 
infectious  disease,  and  also  the  requiring  of  burial  permits,  should  be  strictly  enforced. 
Ninth.  With  the  exception  of  those  devoted  to  heavy  traffic,  it  is  advised  that  all 
streets  should  be  constructed  of  Paducah  gravel,  laid  ou  a  properly-shaped  road-bed,, 
after  the  subsoil  drains  have  been  established,  and  that  the  gutters  and  curbs  should. 
be  made  of  concrete. 

Since  the  visit  of  the  committee,  Dr.  F.  W.  Reilly,  who  had  been  appointed  inspector 
in  charge  and  assumed  the  duties  of  that  position  November  22,  has,  in  accordance 
with  the  instructions  of  the  committee,  vigorously  pushed  the  house-to-house  inspec- 
tion, and  this  was  completed  early  in  January. 

A  copy  of  Dr.  Reilly's  report  and  a  summary  of  the  sanitary  history  of  Memphis* 
Tenn.,  prepared  by  him  is  herewith  submitted. 

In  connection  with  this  there  is  also  submitted  a  report  of  Dr.  Charles  Smart,  U.  S'~ 
A.,  on  the  analyses  of  the  water  supply  of  certain  towns  of  Mississippi  and  Tennessee, 
and  more  especially  of  the  city  of  Memphis.  It  will  be  seeu  from  these  reports  that  t he- 
report  of  the  results  of  the  inspection  of  one  ward  of  the  city,  npou  which  the  commit- 
tee based  the  recommendations  contained  in  their  preliminary  report  of  November  27r 
gave  a  fair  sample  of  the  condition  of  the  entire  place,  and  it  is  not  probable  that  the* 
recommendations  of  the  committee  would  have  been  materially  different  in  any  respect 
had  they  had  at  that  time  the  entire  data  which  are  now  presented.  As  the  house-to- 
house  inspection  proceeded,  Dr.  Reilly?  in  accordance  witli  the  instruction  of  the  com- 
mittee, has  furnished  to  the  authorities  of  the  city  lists  of  the  principal  nuisances- 
discovered,  giving  their  precise  location  and  character. 

The  recommendations  contained  in  the  preliminary  report  of  the  committee  were 
approved  by  the  executive  authorities  and  by  the  committee  of  citizens  of  Memphis, 
who  petitioned  the  governor  to  call  a  special  session  of  the  legislature  to  grant  to  the* 
taxing  district  the  necessary  authority  to  levy  a  tax  to  carry  out  the  work  thus  recom- 
mended. 

Accordingly  the  legislature  was  called  and  passed  an  act  authorizing  the  levying  of 
a  tax  of  two  per  cent.,  one-half  to  be  collected  in  February  and  one-half  in  November- 
In  the  mean  time  the  legislative  council  had  passed  an  ordinance  directing  the- 
ini mediate  emptying  and  filling  up  with  fresh  earth  of  all  privy  vaults  iu  the  city. 
This  met  with  considerable  opposition,  and  the  result  was  that  the  ordinance  was- 
finally  modified  to  read  as  follows: 

"  Section  1.  Be  it  ordained  by  the  legislative  council.  That  so  much  of  the  health  ordi- 
nances, sections  25£a  to  25&,  inclusive,  p.  1245  (Heiskeli's  Digest),  as  require  the  fill- 
ing up  of  all  privy  vaults,  and  the  carrying  away  of  excrement  at  the  occupant's  or 
owner's  expense,  be,  and  the  same  is  hereby,  modified,  and  shall  have  force  as  follows  r 
There  shall  be  appointed  by  this  council  ana  the  board  of  health,  inspectors  of  vaults,, 
who  shall  each  at  once  proceed  to  inspect  every  privy  vanlt  and  water-closet  in  the* 
respective  districts  assigned  them,  and  where  in  his  or  their  opinion  the  same,  or  any 
of  them,  are  in  unsanitary  condition,  the  inspector  shall  at  once  condemn  the  same  as  a 
nuisance,  and  notify  the  occupant  or  owner  of  the  premises,  where  such  privy  vault 
or  water-closet  is,  to  clean  out,  disinfect,  and  fill  up  the  same  within  ten  days  there- 
after: Provided,  however,  When  such  occupant  or  owner  is  so  notified,  if  he  feels  ag- 
grieved by  such  action,  he  may  petition  the  fire  and  police  commissioners,  within  two* 
days  after  said  notice,  to  have  a  committee  of  three  citizens,  to  be  appointed  by  the- 
prcsident,  to  visit  and  inspect,  such  vault,  who  shall  act  at  once,  and  upon  their  in- 
spection such  action  shall  betaken  as  they  or  any  two  of  them  may  in  writing  suggest. 
"Sec.  2.  Be  it  further  ordained,  That  after  the  privy  vaults  have  been  cleaned  out, 
disinfected,  and  filled  up,  the  fecal  matter  from  receptacles  provided  therefor  shall  be 
removed  at  the  expense  of  the  district  until  connections  can  be  made  with  the  sewers 
now  in  contemplation  of  construction,  or  until  such  time  as  this  council  shall  further 
determine ;  ana  receptacles  shall  be  furnished  by  the  district  to  all  who  choose  to  ac- 
cept the  same,  at  the  lowest  cost  price. 
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"The  object  of  this  modification  being  to  more  effectually  and  certainly  prevent  th< 
pollution  of  soil,  air,  or  water,  and  carry  out  the  recommendations  of  the  Nation* 
Board  of  Health. 

"Passed  January  10,  1880. 

"D.  T.  PORTKR, 

"  President. 
"C.  L.  Pullen, 

"Secretary." 

The  plan  of  sewerage  proposed  by  Colonel  Waring  was  finally  adopted  by  the  leg 
islative  council,  and  in  the  latter  part  of  January  contracts  were  made  for  s<»wer-pip* 
and  Colonel  Waring  was  appointed  to  superintend  the  work,  which  at  the  presen 
time  is  going  on  as  fast  as  the  nature  of  the  case  will  admit.  It  is  hoped  that  tin 
principal  portions  of  the  city  will  have  sower  connections  by  the  1st  of  May  next 
The  work  of  condemning  and  destroying  unsanitary  houses,  shanties,  &c,  lias  beei 

foing  on  in  accordance  with  the  necessary  legal  forms,  and  over  out*  hundred  sucl 
oases  have  been  destroyed  at  the  present  time. 

In  addition  to  those  that  are  to  be  destroyed  there  are  a  large  numlwr  of  houses  ii 
Memphis  which  ought  to  be  raised  from  the  ground,  so  as  to  permit  the  free  circula 
tion  of  air  beneath  them. 

The  quantity  of  dangerously  infected  material,  bedding,  clothing,  &c,  now  in  tin 
city  of  Memphis  which  has  not  been  disinfected  is  probably  small.  In  a  majority  o 
houses  in  which  the  disease  occurred  during  the  past  year  articles  of  infected  clothinj 
or  bedding  were  either  destroyed  or  disinfected  at  the  time,  and  the  location  of  th 
remainder  has  been  pointed  out  in  detail  to  the  health  authorities.  The  commit  to 
have  also  strongly  urged  on  the  authorities  from  time  to  time  the  destruction  of  col 
lections  of  rags,  of  which  there  are  several  in  junk-shops  in  Memphis.  One  of  th< 
largest  of  these  collections  was  burned  by  an  accidental  fire  in  the  fall  of  the  year 
While  it  is  quite  possible  that  during  the  cold  weather  these  rags  might  be  bale* 
and  sent  to  paper-mills  in  the  North  and  be  there  used  with  impunity,  it  is  wel 
known  that  the  stock  received  at  paper-mills  is  often  not  used  for  a  number  of  months 
and  that  thus  there  is  certainly  at  least  a  possibility  of  conveying  the  disease  in  thi 
way.  Irrespective  of  this,  however,  it.  is  believed  that  the  general  principle  of  forbid 
ding  the  exportation  of  rags  of  any  kind,  from  a  place  so  dangerously  infected  as  Mem 
phis  has  been,  is  one  that  should  be  maintained,  and  that  to  secure  the  confidence  o 
neighboring  communities  all  such  collections  should  be  forbidden,  and  if  fonnd  shouh 
he  promptly  destroyed.  It  is  impossible  to  secure  satisfactory  evidence  that  the  whole 
of  any  given  quantity  of  rags  has  been  properly  disinfected,  and  the  value  of  such  col 
lections  is  not  sufficient  to  warrant  attempts  at  their  preservation. 

Owing  to  the  delays  in  obtaining  the  necessary  authority  from  the  legislature  deciding 
upon  the  plan  for  sewerage,  making  the  necessary  contracts,  &c,  it  will  be  impossibl* 
to  commence  the  work  oflayiug  the  sewers  at  the  point  where  it  is  desirable  that  thi 
should  be  done,  viz,  at  the  lowest  point  on  the  level  opening  into  the  river,  since  tin 
river  is  now  many  feet  above  low-water  mark,  and  extensive  back-water  is  cansed  ii 
the  Bayou  Gayoso.  To  avoid  the  difficulty  which  this  would  cause  it  i9  proposed  tern 
porarily  to  turn  the  sewage  into  a  large  iron  pipe  at  present  used  for  carrying  tin 
sewage  from  the  prison  into  the  river. 

It  is  hoped  that  much  will  be  done  before  the  approach  of  warm  weather  in  the  wai 
of  destruction  of  infected  material  and  houses,  of  cleaning  and  filling  the  worst  of  th! 
privy  vaults,  in  establishing  a  system  of  sewerage,  and  to  some  extent  a  system  o 
•drainage  throughout  the  city.  Very  little,  however,  can  be  done  during  the  presen 
season  to  remedy  the  evils  of  the  present  water  supply.  The  difficulty  and  cost  o 
extending  by  means  of  inverted  siphons  the  supply  pipe  for  the  present  water- worki 
across  the  Wolf  and  Hatchie  Rivers  to  the  Mississippi  River  is  so  great  that  the  partiei 
now  having  control  of  the  water-works  will  not  attempt  it.  The  majority  of  the  cis 
terns  in  the  town  contain  water  which  is  unfit  for  use,  at  least  without  boiling ;  anc 
the  water  from  the  Wolf  River  is  unfit  for  use  without  careful  filtration,  by  means  o: 
filters  which  should  be  very  frequently  renewed. 

the  report  of  Dr.  Reiily,  and  especially  the  statistics  of  the  mortality  of  the  city 
with  his  remarks  thereon,  furnish  additional  proof,  if  any  were  needed,  as  to  th< 
(insanitary  conditions  which  have  prevailed. 

The  following  communication  was  addressed  to  President  D.  T.  Porter,  nnder  dat< 
of  February  U5,  1880  : 

"  Dear  Sir:  I  have  the  honor  to  invite  your  attention  to  the  fact  that  it  will  b« 
prudent  for  the  municipal  authorities  of  Memphis  to  keep  in  view  the  possibility  ol 
the  reappearance  of  yellow  fever  in  that  city  as  warm  weather  comes  on,  somewhat  ai 
the  disease  appeared  last  year.  While  we  have  good  reason  to  hope  that  the  sani- 
tary measures  which  have  been  inaugurated,  and  are  now  being  urged,  by  the  city 
may  have  the  effect  to  free  the  place  of  local  causes  of  this  disease,  it  is  still  impossi- 
ble' at  the  present  time  to  say  with  certainty  that  this  will  be  completely  effected. 
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This  uncertainty  increases  the  responsibility  of  those  officially  charged  with  the  inter- 
ests of  the  city,  and  makes  it  imperative  that  the  powers  conferred  and  the  duties  im- 
posed upon  them  by  law  be  utilized  and  discharged  to  the  fullest  extent. 

"  In  view  of  the  great  desirability  of  taking  every  precaution  to  prevent  the  recur- 
rence of  an  epidemic  during  the  coming  year,  I  would  respectfully  offer  the  following 
suggestions,  premising  that  I  do  this  with  a  full  appreciation  of  the  difficulties  and 
drawbacks  under  which  the  officers  of  the  taxing  district  have  heretofore  labored,  but 
which  it  is  presumed  are  now  in  the  main  removed  by  the  decision  affirming  the  con- 
stitutionality of  the  district  government. 

44  Sections  158  and  259  of  article  1,  chapter  5,  of  the  ordinances  of  Shelby  County r 
Tennessee  (see  pp.  97  and  125-6  of  Heisketl's  Digest,  Memphis,  1879),  confer  upon  the 
board  of  health  the  authority  to  make,  establish,  and  declare  all  rules,  orders,  special 
regulations,  and  sanitary  ordinances  necessary  for  carrying  into  effect  the  provisions, 
and  powers  contained  in  said  article.  And  the  latter  section  (259)  declares  the  neglect 
or  violation  of  any  such  rules,  orders,  sanitary  regulations  or  ordinances,  to  be  a  mis- 
demeanor, punishable  by  fine  on  trial  and  conviction. 

"  Under  this  authority  it  is  clearly  the  dnty  of  the  board  of  health,  as  it  is  certainly 
of  the  utmost  importance,  to  *  declare,'  by  publication  in  the  columns  of  the  daily 
papers,  by  circular,  and  by  other,  usual  methods,  the  duties  and  responsibilities  of 
the  various  classes  of  the  community,  professional  and  secular,  with  reference  to  the 
public  health.  It  is  idle  to  expect  that  any  large  number,  even  of  physioiaus  or  other 
intelligent  members  of  the  community,  will  make  such  study  of  the  ordinances  as  is 
necessary  to  define  their  duties  and  responsibilities ;  but  it  may  be  safely  asserted 
that  if  the  requirements  were  understood  they  would  receive  prompt  and  willing  com- 
pliance from  the  large  majority  of  all  classes.  As  early  notification  of  the  existence 
of  contagious  disease  is  of  the  first  importance  at  all  times,  but  more  especially  at 
present.  I  would  suggest  that  the  regulations  of  the  board  for  the  enforcement  of  sec- 
tion 236  (see  Digest,  p.  118),  requiring  'every  physician  to  report  to  the  board  of 
health  in  writing  every  person  having  a  contagions  disease,'  &c,  set  forth  that  it 
shall  be  held  to  be  a  substantial  compliance  with  this  section  if  the  physician  furnish 
to  the  householder  or  head  of  the  family  in  which  a  contagious  case  may  be  a  written 
certificate  containing  the  information  called  for  in  said  section.  Regulations,  based 
on  section  240  (ibid.,  p.  119),  should  then  make  it  a  substantial  compliance  with  the 
requirements  of  this  fatter  section  if  the  householder  or  head  of  the  family  promptly 
deliver  said  certificate  to  the  secretary  of  the  board  of  health,  but  in  default  of  the 
attendance  of  a  physician  should  still  enforce  a  literal  compliance  with  the  section. 

"In  this,  as  in  all  other  regulations  of  the  boarcL  the  penalties  as  prescribed  in  sec- 
tion 259  (ibid.,  pp.  125-6)  should  apply  to  failure  of  either  party,  and  should  be  clearly 
specified  and  strictly  enforced.  My  reason  for  making  this  suggestion  is  that  it  is  for 
the  benefit  of  the  householders  of  the  city  of  Memphis,  and  not  for  the  benefit  of 
physicians,  that  such  reports  should  be  made,  and  I  do  not  think  it  just  or  good  policy 
to  undertake  to  compel  physicians  to  make  such  reports  without  giving  them  adequate 
compensation.  As  a  matter  of  fact,  all  physicians  do  not  make  such  reports,  and  at 
no  place  in  this  country  has  it  been  found  possible  to  literally  enforce  such  a  law. 
Another  reason  is  the  fact,  to  which  I  shall  again  allude,  that  among  the  negroes  a 
physician  is  by  no  means  always  called  in  in  case  of  yellow  fever. 

"The  enforcement  of  section  240,  in  the  manner  indicated,  would,  however,  tend  to> 
secure  reports  even  in  such  cases. 

"Like  action  is  suggested  with  reference  to  the  following  sections,  if  it  be  true,  as 
I  am  informed,  that  these  sections  are  ignored : 

"Section  154  (ibid.,  p.  96),  reqniring  physicians,  mid  wives,  and  others  practicing 
about  the  cure  of  the  sick  or  injured,  to  be  properly  registered  at  the  board  of  health. 

"Section  237  (ibid.,  p.  118),  requiring  reports  of  deaths  from  contagions  or  infectious 
diseases  within  twenty-four  hours  after  their  occurrence.  (I  am  informed  that  under 
the  existing  practice  a  death  from  a  contagious  disease  might  occur  on  Sunday  morn- 
ing and  the  board  of  health  would  have  no  official  cognizance  thereof  until  the  fol- 
lowing Saturday  evening.) 

"Section  2r>l  (ibid.,  p.  122),  forbidding  the  retention  or  exposure  (as  in  public  fune- 
rals of  decedents  from  contagious  diseases)  of  dead  bodies  to  the  peril  or  prejudice  of 
the  life  or  health  of  others. 

"Sections  252,  253  (ibid.,  p.  122),  requiring  reports  of  births,  marriages,  and  der  *.hs. 

"In  such  regulations  ami  orders  as  the  board  may  profitably  publish  at  the  present 
time  concerning  the  foregoing,  it  is  very  desirable  to  charge  those  immediately  inter- 
ested, namely,  the  householder  or  head  of  the  family,  with  the  dnty  of  communicat- 
ing directly  with  the  board,  as  has  been  already  indicated.  Wherever  the  pbraso 
'contagious  disease'  occurs  in  any  quoted  section  of  the  ordinances,  or  in  circulars, 
orders,  &r.,  its  definition  as  given  in  section  154  (cholera,  yellow  fever,  or  scarlet 
fever)  should  also  he  set  forth,  or  so  much  of  it  as  may  be  necessary  to  keep  clearly 
before,  the  public  mind  the  object  of  the  requirements.  In  addition  to  the  necessary 
declaration  of  regulations  for  the  enforcement  of  the  above-named  sections,  and  whose 
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I  undertake  this  work  with  great  modesty,  since  the  disease  is  one  I  have  never  seen, 
but  I  have  endeavored  to  make  myself  acquainted  with  the  beet  recent  observations, 
and  bring  to  their  consideration  such  general  knowledge  of  pathological  histology  as 
I  have  acquired  by  studies  which  now  extend  over  more  than  a  quarter  of  a  century. 
I  hope  therefore  that  the  suggestions  I  am  about  to  present  may  not  be  without  value 
to  those  who  may  hereafter  undertake  to  investigate  the  histological  lesions  of  yellow 
fever. 

These  suggestions  can  be  most  advantageously  presented  in  connection  with  a  brief 
statement  ot  the  principal  differences  between  the  accounts  of  recent  observers ;  for 
evidently  our  tirst  step  forward  must  be  to  endeavor  to  ascertain  by  observation  which 
of  these  discrepant  statements  is  in  accordance  with  facts,  or,  if  in  any  case  none  of 
them  fully  represent  the  facts,  to  ascertain  what  these  actually  are.  I  shall  make  no 
attempt  at  a  complete  analysis  of  the  very  voluminous  recent  literature,  but  only  refer 
to  what  appear  to  be  the  most  significant  original  observations. 

The  histologist  who  may  undertake  to  study  the  lesions  of  yellow  fever,  will  find  it 
necessary  to  the  interpretation  of  the  conditions  observed  in  the  dead  body  to  make 
certain  investigations  during  the  progress  of  the  disease  at  the  bedside  of  the  sick. 

A.— MICROSCOPICAL  INVESTIGATIONS  AT  THE  BEDSIDE  OF  THE   SICK. 

These  refer  especially  to  the  blood,  the  black  vomit,  and  the  urine. 

1.  The  blood, — And,  first,  as  to  the  examination  of  the  blood,  which  has  been  retarded 
by  so  many  physicians  as  the  primary  seat  of  the  specific  changes  produced  by  the 
yellow-fever  poison,  or  at  least  as  the  vehicle  by  which  the  poison  is  conveyed  to  the 
nervous  centers  or  other  parts  supposed  to  be  the  tirst  seat  of  morbid  action.  The 
most  important  discrepancies  lie  t  ween  the  modern  accounts  of  the  pathological  his- 
tology of  the  blood  in  yellow  fever  refer  to  the  condition  of  the  rea  and  white  cor- 
puscles, and  to  the  alleged  detection  of  low  vegetable  forms,  supposed  to  be  related 
to  the  causation  of  the  disease. 

Can  any  change  be  detected  with  the  microscope  in  the  red  corpuscles  of,  yellow-fever  blood? 
The  old  observation  of  Bienperthuy  (1844),  who  affirmed  that  oven  at  an  early  period 
of  the  disease  "  the  parenchyma  which  serves  as  an  envelope  to  the  globules  was  des- 
troyed," was  long  ago  contradicted  by  that  careful  microscopist  Prof.  Joseph  Leidy 
(1854),*  who  was  unable  to  discover  "the  slightest  indication  of  such  a  process,"  and 
reported  that  in  the  cases  he  examined  with  the  microscope  "  the  corpuscles  were 
found  apparently  unchanged."  Yet  the  opinion  that  in  this  disease  the  red-blood  cor- 
puscles in  some-  way  break  up,  and  that  perhaps  the  characteristic  icterus  is  due  to 
the  "  transformation  of  their  hromatino  into  bile  pigment  within  the  circulation,"  has 
continued  to  find  adherents,  as  may  be  seen  by  the  article  of  Haenisch,  in  Ziemssen's 
Cyclopaedia.  Two  of  our  own  countrymen,  Dr.  Joseph  Jones  and  H.  D.  Schmidt,  have 
recorded  observations,  made  in  New  Orleans  during  the  epidemic  of  1878,  which  appear 
to  lend  some  support  to  this  opinion.  Dr.  Joseph  Jones  observed  that  in  the  blood 
drawn  by  cut  cups  from  yellow  fever  patients,  "the  colored  corpuscles  presented  a 
crenated  appearance, n  due  to  "irregular  elevations  or  exudations  of  the  surface  of 
the  corpuscles,"  or  "  presented  a  stellate  and  granular  appearance,  as  if  minute  globoid 
were  forming  upon  the  surface  of  the  cell  membrane.,,t 

Dr.  H.  D.  Schmidt  carried  his  microscope  with  him  into  the  hospital  ward,  and 
took,  it  would  appear,  many  precautions  in  order  to  observe  the  blood  as  fresh  as  pos- 
sible. He  examined  the  blood  of  fifteen  cases,  and  in  all,  "with  the  exception  of  two, 
the  colored  blood  corpuscles  presented  the  crenated  form."  Dr.  Schmidt  regards  tins 
change  as  probably  "  retrogressive  in  character,  indicating  a  loss  of  vitality  on  the 
part  of  the  blood  corpuscles,"  and,  quite  in  harmony  with  this  view,  he  recognises 
the  presence  of  "  hscinoglobulin  escaped  from  the  blood  "  in  the  granular  cells  of  "the 
liver  and  some  other  organs,"  and  mentions  that  he  observed  "free  hsemoglobulin^ui 
one  of  the  specimens  of  blood  he  examined,  although  he  remarks  that  this  "is  a  phe- 
nomenon sometimes  even  mot  with  in  the  examination  of  normal  human  blood." 

Dr.  John  Davy  (1847)  long  since  observed  that  when  blood  taken  from  the  body  of 
a  subject  dead  of  yellow  fever  was  examined  under  the  microscope  "  the  corpuscles 
were  seen  to  be  corrugated,  as  if  from  incipent  putrefaction ; "  but  he  did  not  recog- 
nize this  condition  in  blood  taken  from  living  patients,  nor  has  it  attracted  the  at- 
tention, so  far  as  I  know,  of  any  recent  observers  other  than  those  cited  above.  Dep- 
uty Inspector-General  Kobert  Lawson,  writing  in  1862  of  the  yellow  fever  of  Jamacia, 
remarks:  "It  seems  still  a  common  belief  that  the  blood  in' yellow  lever  is  in  a  dift* 

*8eo  "La  Roche,"  Vol.  I,  p.  171.  To  avoid  repetition*,  I  shall  not,  as  a  rule,  give  references  to  the 
authorities  oited  in  this  paper,  but  will  append  a  list  of  the  several  books  and  essays  referred  to. 

tit  is  to  be  inferred  that  these  examinations  were  always  made  in  the  manner  described  in    ~ 
tion  with  the  observation  hero  cited:  "I  hastened  to  my  laboratory  with  the  blood  of  the  I 
which  had  been  received  into  glass-stoppered  bottles,  chemically  clean,  and  which  had  never., 
used  before,  and  submitted  the  blood  to  microscopical  examination.      See  the  first  essay  of  Dr.  Jooet, 
cited  in  the  appended  list,  p.  952. 


ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH.  423 

A  commencement  of  a  sanitary  history  of  every  house  in  the  city  bias  now  been  ob- 
tained, and  a  very  moderate  expenditure  will  keep  this  record  complete  for  the  future. 

There  are  many  other  cities  in  this  country  which  would  be  greatly  improved  and 
profited  by  such  a  house-to-house  inspection  as  has  been  made  in  Memphis,  and  it  is 
to  be  hoped  that  the  citizens  and  municipal  authorities  of  all  our  towns  and  cities  will 
see  that  it  is  much  wiser  to  make  such  an  inspection  before  the  epidemic  than  after  it. 

Respectfully  submitted. 

For  the  committee : 

J.  8.  BILLINGS,  M.  D., 

Chairman. 


Documents  accompanying  the  report  of  the  chairman  of  the  committee  on  house-to-house  in- 
spection at  Memphis, 

A. 
Report  of  Dr.  F.  W.  Reilly. 

Sir  :  In  pursuance  of  instructions  from  the  committee  on  the  sanitary  survey  of 
Memphis,  received  November  21,  1879,  charge  of  the  house-to-house  inspection  of  the 
city  was  assumed  on  the  following  day,  November  22.  Sufficient  preliminary  work 
had  already  been  done  to  demonstrate  the  necessity  for  a  material  modification  of  the 
plan  originally  proposed,  and  which  contemplated  that  the  inspections  should  be  made 
by  four  or  five  medical  gentlemen  detailed  for  that  purpose.  At  the  rate  of  progress 
prior  to  November  21  it  was  evident  that  the  work  could  not  be  accomplished  in  sea- 
son to  be  of  any  practical  utility  before  the  advent  of  warm  weather.  Therefore,  un- 
der the  authority  conveyed  in  the  instructions  above  mentioned,  and  which  were,  in 
brief,  to  push  the  work  to  completion  as  rapidly  as  was  consistent  with  thoroughness 
and  accuracy,  and  to  this  end  to  engage  such  number  of  sub-inspectors  as  could  be 
profitably  employed,  a  force  of  twenty-six  men  (subsequently  increased)  was  put  into  the 
held  on  the  following  Monday,  November  24.  These  were  paid  at  the  rate  of  two  dol- 
lars per  day  for  each  day  of  actual  services,  and  worked  in  ward  squads,  each  ward 
under  the  immediate  charge  of  a  sanitary  inspector  detailed  by  the  National  Board  of 
Health  for  that  purpose.  These  men  were  furnished  with  fifty-foot  measuring  tapes, 
two-foot  rules,  lanterns  and  indellible  pencils,  and  printed  forms  for  returns.  In  addi- 
tion to  the  direct  supervision  of  the  inspector,  the  daily  returns  of  each»squad  were 
required  to  be  revised  and  indorsed  by  that  officer  before  forwarding  to  this  office,  thus 
making  each  inspector  personally  responsible  for  the  correctness  of  the  work  of  his 
subordinates. 

Some  difficulty  was  at  first  eucountered  in  securing  competent  men  for  subin  spec  tors 
and  in  teaching  these  the  distinction  between  facts  and  opinions,  and  much  time  was 
consumed  in  correcting  faulty  returns  during  the  first  week  or  two;  but  a  steady  im- 
provement was  manifested,  both  in  quality  and  quantity,  as  the  work  progressed. 

In  addition  to  the  supervision  of  their  respective  squads  each  inspector  was  required 
to  personally  examine  and  report  npon  the  special  sanitary  features  of  the  ward  under 
his  charge,  and  to  call  attention  at  once  to  the  graver  nuisances  and  conditions  need- 
ing immediate  action. 

Field  work  was  completed  on  January  3, 1880,  having  occupied  thirty-four  working 
days,  on  fourteen  of  which  rain  fell  in  sufficient  quantity  to  seriously  interfere  with 
inspections.     (During  the  period  the  total  rainfall  amounted  to  14.52  inches.) 

The  office  work  embraced,  in  addition  to  the  tabulation  of  the  inspection  returns 
and  the  strictly  clerical  routine  duties,  the  preparation  of  various  special  reports  (on 
the  public  schools,  the  river  front,  condition  of  the  bayous,  condemnation  of  build- 
ings, infected  material,  garbage  removal,  &c),  which  were  submitted  from  time  to 
time  to  the  local  authorities  through  the  resident  member  of  the  committee,  Dr.  R.  W. 
^Mitchell,  National  Board  of  Health. 

A  schedule  of  the  conditions  requiring  attention  from  the  local  authorities  was 
also  compiled  for  each  ward  as  soon  as  its  inspection  was  completed  and  this  was  trans- 
mitted, through  the  same  channel,  to  the  authorities  of  the  taxing  district.  Ten  of 
the-e  schedules  were  thus  prepared,  covering  256  pages  of  legal  cap  paper  in  six  col- 
umns, and  setting  forth  the  location  and  description  of  12,390  insanitary  conditions 
of  all  grades. 

Ninety-six  folio  volumes  of  inspection  returns,  covering  9,508  inspections,  have  been 
paginated,  indexed,  and  grouped  by  wards  in  such  a  manner  as  to  make  instant  refer- 
ence to  the  original  inspection  of  any  locality  possible.  The  tabulation  of  the  returns 
fills  four  royal  folio  volumes,  containing  176,433  different  entries.  On  these  sheets  it 
is  believed 'every  structure  and  individual  lot  of  ground  within  the  corporate  limits  of 
Memphis  is  succinctly  described,  with  its  sanitary  history  at  the  date  of  inspection* 
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Data  have  also  been  furnished  from  this  office  to  Major  Bcuynard,  United  States  En- 
gineer Corps,  from  which  has  been  compiled  a  map  showing  the  ownership,  area,  and 
estimated  value  of  the  property  abutting  upon  the  bayon.  (This  is  intended  to  far- 
ther the  plan  for  the  bayon  conservancy,  recommended  by  the  committee  on  the  sani- 
tary survey.) 

A  sanitary  ward  map,  indicating,  by  colors,  condemned  buildings,  infected  material, 
yellow-fever  localities  of  1878-W,  foul  vaults,  polluted  and  suspicious  water  supply, 
and  public  nuisances,  has  also  been  prepared,  and  such  a  map  of  the  entire  city  is  now 
being  completed.  These  subjects  are  so  designated  that  ready  reference  may  be  made 
to  the  original  inspection  return  for  a  full  description  of  any' individual  locality. 

During  the  progress  of  the  work  the  following  gentlemen  have  been  engaged  ai 
inspectors,  by  authority  of  the  National  Board  or  Health: 

Dr.  G.  D.  Bradford  (Memphis),  from  November  7  to  December  31. 

Dr.  S.  H.  Collins  (Memphis),  from  November  7 ;  still  on  duty. 

Dr.  H.  Ess  (Memphis),  from  November  7  to  November  24. 

Dr.  P.  B.  McCutcheon  (New  Orleans),  from  November  28  to  December  31. 

Dr.  G.  W.  Overall  (Memphis),  from  November  24  to  December  15. 

Dr.  F.  W.  Parham  (New  Orleans),  from  November  28  to  December  31. 

Dr.  W.  B.  Winn  (Memphis),  from  November  7  to  December  31. 

Accompanying  this  letter  is  a  general  outline  of  the  sanitary  history  of  tfre  city, 
based  in  great  part  upon  the  results  of  the  house-to-house  inspection,  and  covering,  il 
is  believed,  most  of  the  topics  of  general  interest. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

F.  W.  REILLY,  M.  D.f 

Inspector-in-  Charge. 

John  S.  Billings,  M.  D.,  U.  S.  A., 

Chairman  Committee  on  Sanitary  8urvey  of  Memphis. 


Summary  sanitary  history  of  Memphis,  Tenn.,  based  upon  a  house-to-house  inspection  of  Vu 
city,  November  24,  1879,  to  January  3,  1880,  made  under  the  direction  of  the  National 
Board  of  Health. 

The  city  of  Memphis,  at  present  the  "taxing  district  of  Shelby  County,"  is  situated 
in  Shelby  County,  Tennessee,  latitude  35°  7'  north,  longitude  90°  7'  west,  with  a  great- 
est altitude  of  287.44  feet  above  tide- water  in  the  Gulf  of  Mexico. 

As  early  as  1682  the  site  of  the  present  city  was  occupied  as  a  trading  post  by  the 
French  under  La  Salle,  who  made  a  treaty  with  the  Indians  of  the  Chickasaw  tribe, 
and  built  a  fort  upon  the  bluff,  which  bears  their  name.    In  1783  the  region  was  taken 

Sossession  of  by  the  Spanish  governor-general  of  Louisiana,  Don  Gayoso,  whose  name 
i  also  perpetuated  in  the  bayou  running  through  the  city.  Gayoso  fortified  the  post 
at  the  then  month  of  the  Wolf  River,  about  where  the  foot  of  Jefferson  street  now  is, 
and  the  Spanish  occupation  continued  until  the  treaty  of  San  Ildefonso,  in  1803. 

The  original  purchase  of  the  five  thousand  acres  in  which  the  site  is  included  was 
made  in  1783,  by  John  Rice,  a  merchant  who  removed  from  North  Carolina  to  Nash- 
ville about  this  period.  In  1794  Judge  John  Overton  became  the  owner  of  the  tract, 
and  conveyed  a  half  interest  in  the  property  to  General  Andrew  Jackson,  who  in  tuna 
sold  three-fonrths  of  his  interest  to  James  and  William  Winchester,  in  the  year  1819. 
In  the  following  year,  18*20,  the  town  was  planned,  and  called  Memphis.  At  this  time 
the  settlement  numbered  Jiftv-three  souls.  In  1826  the  town,  with  a  population  oi 
between  five  and  six  hundred,  was  incorporated;  but,  owing  to  local  rivalries,  two 
corporations,  the  "city  of  Memphis"  and  the  "city  of  South  Memphis,"  were  erected 
under  the  charter,  and  so  continued  until  1852,  when  they  united  in  the  election  of  one 
mayor  and  one  board  of  aldermen. 

POPULATION  AND  GROWTH. 

At  this  time  the  population  was  estimated  at  less  than  10,000,  a  rapid  advance  being 
claimed  for  the  two  subsequent  years,  so  that  in  1854  a  census  showed  12,867  inhab- 
itants, which  was  iucreased  by  the  close  of  1857  to  an  estimated  population  of  25,000, 
this  rapid  growth  being  attributed  to  the  completion  of  the  first  portion  of  the  Mem- 
phis and  Charleston  Railroad.  Although  there  was  a  large  increase  between  1850  and 
1860,  this  hitter  estimate  was  not  borne  out  by  the  figures  of  the  eighth  United  States 
census,  which  gave  Memphis  a  population  in  18t>0  of  22,621,  as  against  8,841  in  I860, 
by  the  same  authority.  The  ninth  census  (1870)  placed  the  population  at  40,226 ;  but 
it  is  important  to  note  in  this  connection  that  the  city  limits  were  materially  enlarged, 
in  1867-68,  so  much  so  that  they  embraced  4,114  acres  at  the  time  when  the  ninth 
census  was  taken ;  and  much  of  this  additional  area  was  as  thickly  settled  as  the  aver- 
age of  the  former  or  present  area.    During  the  session  of  the  State  legislature  of  1871 
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and  1872 another  change  was  made,  and  the  area  was  reduced  to  the  present  city  limits,, 
a  reduction  which  cat  off  37  -f-  per  cent,  of  territory  and  39  -f-  per  cent,  of  population. 
This  would  make  the  population  of  1870,  contained  within  the  area  of  the  present  city 
limits,  24,253,  and  it  is  this  figure,  and  not  40,226,  which  should  be  taken  in  any  esti- 
mate of  the  growth  of  the  city  within  the  past  decade. 

PRESENT  POPULATION. 

On  the  1st  of  January,  1880,  the  population  of  Memphis,  as  shown  by  the  house-to- 
house  inspection  returns,  is  30,659,  showing  an  increase  of  nearly  26.4  per  cent,  since 
1^70.  Of  these  there  are  16,705  whites  in  3,775  families,  an  average  of  4.42  persons  to 
each  family,  and  13,954  colored  in  3,609  families,  an  average  of  3.87  persons  to  each 
family,  a  mean  average  of  4.15  persons  to  the  aggregate  of  7,384  families.  These  oc- 
cupy 5,584  of  the  6.386  dwellings  accounted  for,  giving  an  average  of  5.49  persons  to- 
each  occupied  dwelling.  In  1870  there  were  5.14  persons  to  each  family  (white  and 
colored  not  separated),  and  6.28  persons  to  each  dwelling.  The  reduced  average  of 
occupants  to  dwellings  is  readily  enough  accounted  for  by  the  large  number  of  build- 
ings erected  during  the. decade,  an  increase  eoual  to  nearly  54  per  cent.,  while  the  in- 
crease of  population  is,  as  above  shown,  less  than  27  per  cent.  An  explanation  of  the 
reduction  in  the  number  of  persons  to  a  family  is  more  difficult,  and  is  complicated  with 
questions  involving  a  study  of  the  epidemics  of  1873,  1878,  and  1879,  of  the  changed 
social  status  of  the  colored  people,  and  other  factors  not,  probably,  beyond  the  scope  of 
a  "sanitary  survey,"  but  for  which  no  opportunity  has  yet  offered.* 

AREA  AND  TOPOGRAPHY. 

An  area  of  2,590  acres  is  embraced  within  the  present  city  limits,  the  outline*  of 
which  approximate  the  figure  of  a  truncated  right-angle  triangle  (or  trapezoid),  the 
truncated  extremity  (8,175  feet)  being  the  northern  Donndary ;  the  perpendicular 
(13,0C0  feet)  the  east  boundary;  the  base  (11,625  feet)  the  southern  boundary;  while 
the  hypothenuse  (17.000  feet)  is  the  water  frontage  on  the  Mississippi  River,  t 

The  site  of  Memphis  and  the  country  immediately  surrounding  it  is  the  Fourth 
Chickasaw  Bluff,  a  Loess  formation,  consisting  of  a  fine  siliceous  loam,  of  a  inch 
chrome  yellow  or  buff  color.  This  is  superimposed  upon  a  varicolored  stratum  of 
sands  and  gravel,  locally  known  as  the  " orange  sand,"  a  southern  extension  of  the 
drift  formation,  and  immediately  beneath  which  is  found  the  La  Grange  group  of  clays. 

*  This  percentage  of  redaction  of  population  is  reached  by  the  following  process: 

Within  the  city  liiits  of  1R70  there  were  6. 4  08  dwellings,  with  an  average  of  nearly  6.28  persona 
(6.2774 -f )  to  each.  There  are  in  the  present  city  limits  6,386  dwellings,  of  which  number  2,524  are  re- 
turned ns  ten  years  and  under.  Deducting  these  latter  from  the  total  present  number  leaven  3.862- 
dwellings,  which  in  1870  were  within  the  present  city  limits,  and  as  a  consequence  2,546  in  the  area 
since  cut  off.  Multiplying  these  3,862  by  6.28,  the  average  number  of  persons  in  each  dwelling  at  that 
time,  gives  21,253  as  the  figure  of  population  with  which  to  compare  the  present  population.  The 
exact  figures  would  he  3.862  X  6.2774  =  24,243.31  population  in  1870  within  area  of  present  city  limit*, 
and  2.546  X  6.2774  =  15.982.26  population  in  area  cut  off  in  1871-72. 

If  it  he  soncht  to  compare  the  population  of  1870  (40,226)  with  that  of  1880,  it  will  be  necessary  to 
assume  the  same  ratio  of  increase  for  the  area  cut  off  in  1871-72,  as  is  known  to  have  been  made  within 
the  present  city  limits.  This  is  26.4  per  cent.,  and  would  give  a  total  present  population  of  50,485 
within  the  same  area  as  that  occupied,  according  to  the  ninth  census,  by  40,226  persons  in  1870. 

t  In  order  to  arrive  at  the  percentage  of  error  in  these  figures — both  that  of  the  "  personal  equation  '* 
and  that  due  to  the  movement  of  population — nn  experimental  census  of  5  per  cent,  of  dwellings  was 
taken  on  January  14,  1880.  This  was  done  by  assigning  to  each  of  four  men  a  certain  number  of  dwel- 
lings in  each  ward,  the  number  being  distributed  pro  rata  to  the  total  number  in  each  ward.  The  houses- 
were  not  designated  in  advance,  but  their  selection  was  left  to  the  discretion  of  the  men,  care  only  being 
taken  that  the  houses  should  represent  all  portions  of  the  want.  When  these  returns  were  brought  in 
they  were  entered  upon  sheets,  the  first  column  of  which  contained  the  location  by  street  and  number 
of  each  house  visited;  the  next  two  columns  gave  the  numbers  of  white  and  colored  occupants,  respect- 
ively, found  in  each  house  on  the  14th  of  January.  The  totals  of  these  latter  columns  were  then  footed 
np,  and,  lastlv,  the  original  inspection  returns  of  these  same  houses  were  consulted,  and  in  the  two- 
remaining  columns  the  numbers  of  white  and  colored  occupants  during  November  and  December  were 
entered.  On  footing  up  these  columns  there  was  found  a  difference  of  only  two  between  the  total  occu- 
pants of  the  same  houses  on  January  14  and  in  November  and  December.  That  is  to  say,  in  286  occu- 
Sied  dwellings  taken  at  random  on  January  14.  there  were  found  1,533  persons;  on  comparison,  these 
wellings  were  found  to  have  had  returned,'  by  a  different  set  of  inspectors  during  the  previous  Novem- 
ber and  December,  a  total  of  1,535  persons. 

This  striking  coincidence  need  not,  however,  be  accepted  as  conclusive  of  the  accuracy  of  the  grand 
total,  since  an  analysis  of  the  returns  by  wards  shows  a  much  greater  movement  than  is  here  indicated. 
Thus  in  the  fourth  ward,  which  is  the  hotel  and  business  center,  there  was  a  gain  of  36  whites  and  2 
colored,  whilo  in  the  first  and  sixth  wards— frequented  by  rivernien—  there  was  a  loss  of  30  colored,  < 
the  total  movement  showing  a  gain  of  38  white  persons  and  a  loss  of  40  colored.  This  was  exactly  the 
reverse  of  the  anticipated  result.  It.  was  believed  that  a  considerable  number  of  colored  people  prop- 
erly  belonging  to  Memphis  were  absent  in  the  cotton-fields  in  November  and  December;  that  these  would 
return  about  the  holiday  season,  and  thus  increase  the  proportion  of  colored  in  the  experimental  census. 
On  the  other  hand  it  had  been  asserted  that  many  white  refugees  who  returned  in  November  and  Decem- 
ber had  wound  up  their  business  and  affairs  in  the  city  and  removed  permanently  to  other  places;  a 
decrease  in  the  proportion  of  the  white  population  was  therefore  looked  for  in  January.  Tinder  the 
circumstances,  the  adoption  of  any  given  percentage  of  error  in  the  house-to-house  censui  must  be- 
purely  a  matter  of  individual  opinion,  since  none  is  revealed  by  the  experimental  census.- 
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ami  sands  of  the  Tertiary  period.  The  "orange  sand"  stratum  is  nearly  horizontal, 
so  that  it  is  reached  at  varying  depths,  according  to  the  thickness  of  the  loam  above  it 
The  bluff  formation  is  well  defined  along  the  southern  half  or  two-thirds  of  the  rivei 
front  of  the  city,  where  it  presents  a  bold,  almost  perpendicular  western  face,  col 
through  by  street  openings  to  the  levee.  Its  greatest  elevation  is  in  the  southwestern 
section  (ou  Tennessee  street,  near  the  corner  of  Talbot),  where  it  rises  to  a  height  el 
67.9  feet  above  the  highest  water  mark,  that  of  1867.  From  this  point,  along  the  rivei 
front,  it  gradually  descends  towards  the  north,  until  it  is  lost  in  the  valley  of  Bayou 
Gayoso,  some  1,500  feet  south  of  the  north  boundary.  Toward  the  south  the  inclina- 
tion is  much  less,  so  that  at  the  south  boundary  near  the  river  the  highest  bluif  level 
is  still  57  feet  above  high  water.  North  of  Bayou  Gayoso  the  bluff  again  rises,  bn1 
recedes  from  the  river  at  a  much  greater  angle.  Extending  back  (east )  from  the  rivei 
the  surface  is  undulating,  with  the  long  axes  of  the  swells  and  depressions  in  general 
north  and  south  lines,  except  in  the  northern  portion  ("Chelsea,"  if  Scotland/*  and  tin 
upper  part  of  "The  Piuch"),  where  the  long  axes  run  nearly  east  and  west. 

NATURAL  DRAINAGE  SYSTEM. 

Through  the  depressions  flow  a  series  of  bayous  which  form  the  natural  drains  oi 
the  area,  only  a  narrow  strip  along  the  river  front  draining  into  the  Mississippi  River, 
except  in  the  extreme  northwestern  portion  of  the  city.  Of  these  bayous,  the  Gayosc 
and  Quiuiby  are  the  most  importaut.  Bayou  Gayoso  (with  its  east  and  west  forks 
and  its  tributaries,  the  Little  Betty  and  De  Soto)  drains  the  southern  and  centra4 
divisions  of  the  city,  and  flows  in  a  general  northerly  direction  until  it  receives  Bayoo 
Quimby  with  the  drainage  of  the  northern  division,  when  it  pursues  a  northwest  ami 
west  course,  emptying  into  the  Wolf  River  at  a  point  about  2,500  feet  above  the  junc- 
tion of  the  latter  stream  with  the  Mississippi. 

This  natural  drainage,  flowing  mainly  lrom  south  to  north,  is  still  further  supple- 
mented by  minor  undulations  running  at  nearly  right  angles  with  the  above.  As  the 
original  conformation  of  the  site  has  not  been  materially  changed,  these  undulation/ 
afford  lateral  drainage  communicating  with  the  main  system,  and  with  the  exceptior 
of  the  localities  to  be  hereafter  specihed,  this  surface  drainage  is  ample,  even  for  the 
heaviest  rain-falls. 

The  average  width  of  the  bayous  within  the  city  limits  varies  from  ten  to  twenty- 
five  feet,  measured  at  about  mid-height  of  the  banks,  and  the  volume  of  water  varie* 
with  the  rain-fall  and  stage  of  water  in  the  Mississippi. 

There  are  but  few  springs  emptying  into  the  bayous,  so  that  their  contained  watei 
is  mainly  made  up  of  the  surface  drainage,  and  of  what  is  locally  known  as  "sine" 
water — water  which  has  penetrated  below  tne  surface,  and  gradually  oozed  out  through 
the  banks  of  the  bayous.  During  high  water  in  the  Mississippi,  the  river  water  enters 
the  bayous  and  "backs  up"  the  contents  of  the  latter,  this  "  backing  up"  having  been 
known  to  extend  for  over  a  mile  through  the  most  densely  settled  parts  of  the  city, 
and  leaving  behind  it,  in  the  bed  of  the  lower  part  of  the  bayou,  accumulations  ol 
mud  or  silt  of  five  or  six  feet  in  depth.  As  the  stage  of  water  in  the  river  is  high 
enough  to  obstruct  the  bayou  for  four  or  five  months  in  the  year,  the  current  is  suffi- 
ciently retarded  during  that  period  to  allow  of  a  large  deposit  of  organic  matter  upon 
the  banks  of  the  bayous,  which  rapidly  decomposes  and  becomes  offensive  as  the  water 
falls  and  exposes  it  to  the  action  of  sun  and  air.  In  addition  to  this  source  of  pollu- 
tion, there  are  a  large  number  of  privies,  built  directly  over  the  bayous  or  upon  their 
banks,  the  contents  of  which  are  discharged  directly  into  th()  waters,  while  the  sur- 
face and  sipe  water,  for  a  distance  of  several  hundred  feet  in  many  localities,  is  also 
contaminated  with  fecal  filth  from  surface  privies,  overflowing  and  leaky  vaults,  &.c. 
.  A  five-foot  sewer,  which  gathers  the  surface  drainage  of  an  area  of  some  140  acres,  on 
which  is  the  city  hospital,  and  several  small  private  sewers,  also  contribute  their  quota 
to  the  fouling  of  Bayou  Gayoso. 

Including  the  city,  an  area  of  upward  of  5,000  acres  is  drained  by  the  bayou  system; 
the  total  length  of  Bayou  Gayoso,  from  Wolf  River  to  its  head,  being  5}  miles,  with 
an  inclination  of  1  foot  in  180  in  the  city  limits ;  the  total  length  of  Bayou  Quimby, 
from  its  junction  with  Bayou  Gayoso  to  its  head,  is  a  little  less  than  4$  miles,  with  an 
inclination  of  about  1  foot  in  140 ;  and  the  total  length  of  Bayou  De  Soto,  from  its 
Junction  with  Bayou  Gayoso  to  its  head,  is  2£  miles,  with  a  slightly  greater  inclination 
than  that  of  Bayou  Quimby. 

RIVERS — THE  WOLF  AND  MISSISSIPPI. 

Wolf  Eiver  enters  the  city  in  the  extreme  northwestern  section,  constituting  practi- 
cally its  northwestern  boundary  for  an  extent  of  about  4,000  feet.*    It  is  an  exceed- 

*In  the  northwestern  portion  of  the  city  a  section  of  low  alluvial  land  about  300  acres  in  extent  U 
separated  from  tho  first  and  ninth  wards  by  the  Wolf  Kiver.  This  is  subject  to  overflow  during  high- 
water,  is  partly  cultivated  in  cotton,  has  one  white  and  twelve  or  fourteen  colored  families  (who  are 
oblijred  to  vacate  during  high  water),  and  possesses  no  features  of  sanitary  interest  apart  from  those 
which  characterize  the  Mississippi  "  bottom"  generally. 
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ingly  tortuous  stream,  flowing through. cypress  swamps  and  cane-brakes  for  about  65 
miles,  and  receives  the  Loosa  Hatchie  River  just  at  the  northern  boundary  of  the  city. 
Like  the  bayous,  it  is  "  backed  up"  when  the  Mississippi  rises  more  than  15  feet  above 
low-water  mark,  and  it  is  asserted  that  at  such  times  the  foul  waters  of  the  bayon  also 
enter  and  pollute  it.  A  tannery  and  a  group  of  slaughter-houses,  located  about  300 
yards  below  the  water- works,  discharge  blood,  offal,  and  refuse  into  the  stream  through 
a  small  "run,"  upon  whose  banks  they  are  built.  It  is  also  staled  that  when  this 
•*  backing  up"  occurs  such  material  is  necessarily  carried  up  to  the  pumps.  Aside 
from  its  malarial  influence,  derived  from  the  " bottom"  lands  through  which  it  flows, 
the  chief  sanitary  importance  of  the  Wolf  consists  iu  its  being,  to  a  large  extent,  the 
source  of  the  water  supply  of  the  city  as  above  intimated.  Its  waters  have  been  ana- 
lyzed by  Assistant  Surgeon  Smart,  U.  S.  A.,  and  detailed  iu  form  at  ion  concerning  it 
will  be  found  iu  his  report  upon  the  water  supply  of  Memphis. 

It  should  be  added,  however,  that  personal  observation  does  not  confirm  the  state- 
ments made  as  to  the  pollution  of  the  water  supply  by  the  "  backing  up"  of  the  bayou 
and  river.  With  a  stage  of  about  21  feet  of  water  in  the  Mississippi,  and  while  the 
bayou  was  still  "backed  up,"  a  decided  outer  current  was  found  in  the  Wolf  opposite 
the  water-works.  It  is  obvious  that  any  rise  in  the  Mississippi  sufficient  to  dam  up 
the  waters  of  Wolf  River  would  also  dam  up  the  contents  of  the  bayous  and  of  the 
••  run"  above  alluded  to;  and  that  as  the  water  falls  the  outward  current  in  the-  Wolf 
will  be  re-established^  carrying  out  with  it  the  retained  contents  of  the  bayous  and 
1  run."  The  contents  of  these  latter  can  only  bo  carried  up  Wolf  River  to  the  water- 
works when  to  a  suitable  stage  of  water  iu  the  Mississippi  shall  be  added  a  local  rain 
(confined  to  the  watershed  of  the  bayous)  heavy  enough  to  swell  the  volume  of  water 
discharged  by  the  bayou  beyond  the  volume  of  water  contained  in  the  Wolf,  and  suffi- 
ciently greater  to  overcome  the  full  in  the  latter  stream  from  the  water- works  to  the 
mouth  of  the  bayou.  Remote  as  such  a  coincidence  would  seem  to  be,  it  is  stated  to 
have  occurred  twice  within  the  past  ten  years.  There  is,  however,  reason  for  believ- 
iug,  from  personal  observation,  that  the  surface  water  of  the  Wolf  may  bo  carried  up 
stream  lor  a  considerable  distance,  even  when  the  deeper  water  is  flowing  out. 
Whether  this  ever  occurs  to  such  an  extent  as  to  carry  the  foul  waters  of  the  bayou 
and  "run"  up  to  the  pumps  it  is  not  presumed  to  assert. 

The  extreme  range  between  high  and  low  water  in  the  Mississippi  at  Memphis  is 
about  35  feet,  and  a  gradually  shelving  shore  of  varying  extent  is  thus  alternately 
covered  and  exposed.  At  the  date  of  inspection,  December  16,  1879,  with  a  stage  of 
10  feet  10  inches  above  low-water  mark,  this  shore  had  a  greatest  width  of  258  feet 
from  the  foot  of  the  bluff  at  Jefferson  street.  Extending  north  from  Jefferson  street  to 
the  mouth  of  Wolf  River  (2,687  feet  measured  from  center  of  Jefferson  to  center  of 
Jackson  street,  along  the  line  of  Front  Row)  the  water  covered  this  sloping  shore 
to  the  foot  of  the  bluff,  with  the  exceptions  noted  in  the  reports  of  a  special  inspec- 
tion of  the  river  frout  (q.  v. ).  Extending  south  from  Jefferson  street  the  bluff  has  been 
cut  away  so  as  to  increase  the  depth  of  the  shore,  and  this  space,  known  as  the  "  levee," 
had  a  varying  exposure  of  from  150  to  260  feet  between  the  water's  edge  and  the  foot 
of  the  bluff  until  the  line  of  Beale  street  was  reached  (nearly  the  same  distance  as 
that  described  above).  At  Beale  street  the  water  again  came  up  to  the  foot  of  the 
bluff,  but  from  this  point  south  to  the  city  limits  there  was  an  irregular  width  of  from 
20  to  200  feet. 

THE  WATER  FRONT. 

These  three  divisions  of  the  river  front  present  strongly  marked  contrasts.  The 
northern  one,  beginning  at  Wolf  River,  has  a  low  flat  area  of  about  four  acres  ("  Happy 
Hollow  ")  partially  submerged  during  high  water,  and  receiving  a  considerable  por- 
tion of  the  filthy  surface  drainage  of  the  northern  end  of  the  "Pinch,"  one  of  the  most 
objectionable  quarters  of  the  city,  as  well  as  the  polluted  discharge  from  the  bayouc. 
The  bank  is  sandy  and  easily  washed,  so  that  mattress  protection  is  necessary.  From 
Market  street  south  to  Jefferson  the  bluffs  gradually  rise,  varying  in  height  from  4  to 
25  feet,  and  along  this  extent  are  gullies,  "  wash-outs,"  deposits  of  fecal  filth,  the  out- 
lets of  box-drains  and  culverts,  and  the  accumulations  of  a  public  "dump,"  including 
everything  offensive,  from  street  sweepings,  to  the  contents  of  privy  vaults,  which,  up 
to  May,  1§79,  were  carted  to  the  crest  of  the  bluff  at  the  foot  of  Washington  street, 
and  thence  allowed  to  find  their  own  way  to  the  river.  The  central  division  consists  of 
the  "levee,"  so  called,  an  improved  area  paved  with  stone,  clean  and  in  good  condi- 
tion, with  the  exception  of  such  nuisances  as  arise  from  the  want  of  public  latrines  for 
the  use  of  the  roustabouts,  stevedores,  rivermen,  &c.  As  the  river  falls  after  high 
water  a  deposit  of  mud  covers  the  "levee,"  but  this  is  washed  from  the  well-paved 
and  steep  slope  by  the  first  rain.  The  southern  division  reproduces  many  of  the  evils 
of  the  northern  one,  aggravated  by  the  location  of  the  present  public  "dump-boat"  at 
the  foot  of  Beale  street,  a  decided  nuisance  at  this  date. 

The  details  of  the  conditions  above  generalized  are  embraced  in  the  special  report 
previously  alluded  to,  the  substance  of  which  was  conveyed  to  the  proper  authorities 
through  the  committee  on  the  sanitary  survey  on  the  16th  of  December,  1879,  supple- 
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nienting  previous  reports  on  some  of  the  conditions  which  had  been  already  snbmittec 
on  November  10  and  December  13. 

SEWERAGE. 

There  is  practically  no  sewer  system  in  Memphis,  the  four  and  a  half  miles  of  exist 
ing  private  sewers  having  only  215  connections  in  all.  And-  while  the  natnral  facili 
ties  for  surface  drainage  are  ample  they  have  not  only  not  been  fully  utilized  or  pre 
served,  but  in  many  instances  they  have  been  materially  impaired,  and  in  some  en 
tirely  destroyed,  by  changes  in  the  original  conformation  or  by  the  character  of  th< 
street  conservancy.  With  an  extremely  retentive  soil  this  obstruction  of  nal  ural  drain 
age  renders  un paved  streets  and  alleys  almost  impassable  during  wet  weather,  am 
readily  accounts  for  the  large  proportion  of  damp  or  wet  cellars  and  basemen  ts.  The* 
causes — namely,  the  absence  of  sewers  and  of  subsoil  drains  and  the  obstructed  surfao 
drainage — also  affect  nn favorably  the  areas  of  "  made  land,"  although  these  are  no 
numerous  or  extensive.  (Such  areas  are  described  in  the  summary  description  of  tin 
wards.) 

STREETS  AND  ALLEYS. 

There  are  67  miles  of  streets  and  35  miles  of  alleys  within  the  city  limits.  West  oi 
the  bayou  these  run  nearly  with  the  cardinal  points  of  the  compass,  the  variation 
being  a  little  east  of  north  and  south  of  east.  In  the  northeastern  section  this  varia- 
tion is  more  decided,  but  in  the  central  and  southern  sections  the  same  general  line* 
are  preserved  on  both  sides  the  bayou.  Details  as  to  width,  paving,  and  condition  oi 
streets,  alleys,  and  sidewalks  will  be  found  in  the  ward  summaries. 

STREET  CLEANING  AND  GARBAGE  REMOVAL. 

An  ordinance  requires  tenants  to  clean  the  gutters  and  sweep  streets  and  alleys, 
bounding  their  premises,  for  a  space  of  four  feet  from  curbstone,  and  to  pile  up  the 
cleansings  in  the  center  of  street  or  alley  for  the  garbage  carts — this  to  be  done  twice  a 
week,  the  days  for  each  ward  or  street  to  be  designated  by  the  board  of  health.  The 
city  engineer  is  empowered  to  have  such  work  done  for  delinquents  and  non-residents 
at  their  proper  cost;  and  street  railroads  and  other  railroads  are  required  to  clean  the 
roadway  between,  and  for  two  feet  on  each  side,  their  tracks.  Street  crossings  and 
intersections  are  supposed  to  bo  kept  clean,  and  street-sweepings  to  be  removed,  by 
the  city. 

At  the  date  of  this  report  the  equipment  for  garbage  removal  and  street  cleaning 
consists  of  2  open  wagons,  44  cubic  feet  capacity ;  4  open  "  Roosa"  carts,  32  cubic  feet 
capacity — these  for  the  removal  of  ashes,  street-sweepings,  &c.;  2  Louisville  air-tight 
wagons,  52  cubic  feet  capacity ;  1  "Roosa"  air-tight  cart,  3*2  cubic  feet  capacity — these 
for  the  removal  of  wet  garbage,  &c;  and  16  men  and  13  mules. 

Theoretically  these  are  supposed  to  remove  six  loads  each  per  day— equal  to  1,344 
cubic  feet  of  dry,  and  816  cubic  feet  of  wet  garbage — an  average  distance,  including 
trips  both  ways,  of  one  and  one  half  miles  to  the  "  dump"  at  foot  of  Beale  street;  and, 
also  in  theory,  this  is  sppposed  to  cover  67  miles  of  streets  and  35  miles  of  alleys,  once 
each  week. 

Practically  the  area  west  of  the  bayou,  south  of  Auction  street  and  north  of  Calhoun 
street — about  two  miles  long  by  half  a  mile  wide,  and  comprising  the  larger  part  of 
the  first,  all  of  the  second,  third,  and  fourth  wards,  and  much  of  the  sixth  ward — is 
fairly  well  covered  once  a  week  by  this  force.  Much  complaint,  however,  is  made  of 
neglect,  even  in  this  limited  regiou,  and  no  pretense  is  made  of  going  into  the  nnpaved 
streets  and  alleys  in  wet  weather — in  fact,  it  would  bo  hardly  possible  to  do  so.  At 
long  intervals,  in  response  to  urgent  demands,  a  cart  is  sent  into  "Chelsea"  (ninth 
ward);  but  the  fifth,  seventh,  eighth,  and  tenth  wards,  i.  e.,  the  region  east  of  the 
bayou,  are  substantially  ignored,  and  garbage  is  here  disposed  of  in  every  conceivable 
way — thrown  on  vacant  lots,  in  alleys  in  rear  of  premises,  in  yards,  in  disused  cisterns 
and  wells,  in  abandoned  privy  vaults  and  gullies,  and  on  the  banks  of  the  bayous. 

Instead  of  an  average  of  54  loads  per  day  being  gathered  and  disposed  of  (as  is  be- 
lieved and  stated  by  the  health  officer),  iifquiry  at  the  "dump"  and  an  examination 
of  the  dump-keeper's  book  for  a  recent  period  of  ten  days  show  an  average  of  29.2  loads 
per  day — a  little  more  than  half  the  theoretical  capacity  of  the  force  and  equipment. 
The  health  officer  thinks  he  should  have  his  force  increased  at  least  one-third  to 
thoroughly  and  promptly  remove  the  garbage  from  the  area  west  of  the  bayou,  and  is 
unwilling  to  make  an  estimate  of  the  force  necessary  to  cover  the  rest  of  the  city. 

No  marked  or  radical  improvement  is  to  be  looked  for  in  this  direction  until*  road- 
ways practicable  at  all  seasons  are  provided;  but  much  relief  might  be  secured  (1)  by- 
taking  advantage  of  favorable  weather,  during  which  the  force  should  be  temporarily 
increased  to  th«  necessary  capacity ;  and  (2)  by  vigorously  enforcing  the  ordinance 
above  referred  to,  such  enforcement  to  bo  pushed  pari  pasta  with  the  capacity  for 
prompt  removal. 
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BUILDINGS — MATERIAL,   AGE,   AND  CHARACTER. 

Of  the  7,202  buildings  of  all  kinds  (this  is  exclusive  of  out-houses)  within  the  city 
limits,  72  per  cent,  are  of  wood,  27  per  cent,  of  brick,  and  the  remainder  of  stone  (13) 
and  iron  (1).  In  the  strictly  residence  portions  of  the  city — in  faot,  in  all  but  the  third 
and  fourth  wards — the  large  majority  of  the  buildings  are  of  one  story,  there  being 
(with  the  exceptions  above  noted)  4,188  dwellings  of  one  story,  as  against  2,11)8  of 
two  or  more  stories.  Many  of  the  structures  returned  as  "  occupied  dwellings"  are, 
in  effect,  the  cabins  of  one  or  two  rooms  which,  prior  to  1861-62,  constituted  the  slave- 
servants'  quarters.  Of  these  (one  or  two  roomed  dwellings)  there  are  1,209  returned ; 
and  this  item  is  of  consequence  in  connection  with  the  remarks  which  follow  concern- 
ing the  condemnation  of  buildings. 

About  10  per  cent,  of  the  total  number  of  all  buildings  have  been  erected  within  the 
past  live  years,  and  nearly  one-fourth  of  the  total  number  were  erected  between  1870 
and  1875.  These  buildings,  2,524  in  number,  embrace  the  large  majority  of  the  really 
healthy  habitations,  and  substantial,  well-ventilated,  and  properly  lighted  business 
blocks.  A  large  number  of  buildings  erected  between  1865  and  1870  are  mere  shells, 
with  thin,  insecure  walls,  flimsy  and  badly  fitting  wood-work,  and  inadequate  venti- 
lation and  lighting.  There  are  few  exceptions  to  the  indictment  of  this  class.  Of  the 
remainder  (about  40  per  cent,  of  the  total  number),  the  ages  range  from  fifteen  to  fifty 
years,  and  there  are  few  of  these  which  do  not  require  radical  alterations  in  order  to 
justify  their  retention  for  occupancy. 

One  of  the  most  important  defects  noticeable  in  dwellings  is  the  want  of  sub  ventila- 
tion, 1,453  dwellings  being  built  so  close  to  the  ground  as  to  have  no  air-space  beneath 
the  floor;  2,030  others  have  insufficient  or  obstructed  subventilation ;  and  only  2,204 
(about  two-fifths  of  the  total  number)  comply  with  the  proper  requirements  in  this 
respect. 

CELLARS  AND  BASEMENTS. 

There  are  1,515  buildings  with  cellars  and  basements,  and  of  these  over  one-half 
(786)  are  badly  ventilated,  damp,  or  wet,  many  with  water  standing  from  2  to  18 
inches  deep  on  the  floors,  and  with  walls  soaked  by  sipage  from  the  surrounding  pol- 
luted soil.  As  very  few  of  these  cellars  are  more  than  9  feet  deep— fully  one-half  being 
between  7  and  8  feet,  and  about  one- fourth  being  less  than  7  feet  deep — any  general 
system  of  sewerage  and  subsoil  drainage  will  remedy  this  latter  defect. 

In  the  two  principal  business  wards  of  the  city  (the  third  and  fourth)  more  than  one- 
third  of  the  buildings  were  found  to  have  privy  vaults  in  cellars  or  basements.  Many 
of  these  buildings  are  upwards  of  twenty  years  old,  and  the  cellars  contain  from  one 
to  live  vaults  each,  the  accumulations  of  an  average  of  a  quarter  of  a  century  being 
imperfectly  covered  over  with  ashes  or  earth.  Not  infrequently  the  rain-water  cistern, 
from  which  water  for  all  purposes  is  used,  was  found  surrounded  by  these  vaults  with 
the  walls  almost  touching  each  other.  A  few  instances  are  to  be  found  in  every  part 
of  the  city ;  but  the  majority  are  grouped  where  they  are  likely  to  do  the  most  harm 
— in  the  densely  built  and  oldest  regions. 

Among  the  minor  subterranean  defects  found  were  42o  cellars  and  basements  fouled 
by  accumulations  of  decomposing  organic  matter,  infected  material,  <&c.  (The  past 
tense  is  here  used  advisedly,  since  much  of  this  has  been  already  remedied  through  the 
efforts  of  the  board  of  health,  which  has  caused  most  of  these  cellars  to  be  cleansed 
and  whitewashed  and  the  vaults  emptied,  disinfected,  and  filled  np.) 

CONDEMNATION  OF  BUILDINGS. 

In  condemning  premises  as  unfit  for  occupancy,  as  well  as  in  recommending  build- 
ings for  destruction,  the  basis  has  been,  in  all  cases,  purely  and  simply  with  reference 
to  their  sanitary  condition.  Neither  weather-beaten  looks,  intrinsic  value,  wishes  of 
neighbors,  nor  unverifiable  reputation  has  been  given  any  weight  in  arriving  at  a 
judgment  on  these  points.  This  explanation  is  thought  to  be  pertinent  in  view  of 
the  tact  that  many  buildings  have  recently  been  condemned  for  destruction  by  the 
local  authorities  which  are  not  inoluded  in  that  category  iu  the  house-to-house  inspec- 
tion. It  is  not  meant  to  imply  by  this  that  the  action  of  the  local  authorities  has 
been,  or  is  likely  to  be,  too  sweeping,  or  that  their  action  has  been  based,  in  any  in- 
stance, on  insufficient  grounds.  At  best  only  a  proportion,  greater  or  less,  of  the  un- 
healthy habitations  will  be  vacated  or  destroyed ;  but  it  was  believed  any  recom- 
mendations to  this  effect  having  the  authority  of  the  National  Board  should  be  sup- 
ported by  the  clearest  and  most  positive  proofs,  and  that  all  doubtful  cases  might  bo 
safely  left  with  those  who,  from  their  official  positions  and  local  knowledge  and  in- 
fluence, are  best  entitled  to  exercise  a  discretion  which  must  entail  serious  responsi- 
bility in  questions  other  than  those  of  a  strictly  sanitary  character. 

On  the  basis  above  set  forth  a  total  of  494  buildings  and  groups  of  structures  have 
been  recommended  for  destruction  or  for  vacation  pending  alterations  necessary  to 
.fit  them  for  occupancy.    These  include  not  only  many  cheap,  almost  worthless,  one 
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tion.     He  concluded,  therefore,  that  in  the  ordinary  course  of  yellow  fever  a  stage  of 
congestion  precedes  the  fatty  degeneration  of  the  organ. 

This  view,  which  has  been  accepted  by  Berenger-Feraud  and  other  subsequent 
writers,  is  supported  by  some  of  the  observations  of  Dr.  H.  D.  Schmidt,  who  states 
that  in  epidemics  previous  to  that  of  1878  he  has  sometimes  observed  parts  of  the 
liver  congested,  while  other  parts  were  fatty,  and  others  even  normal.  The  conges- 
tion was  usually  confined  to  the  interlobular  vessels,  but  he  observed  the  "nutmeg" 
condition  also  in  a  limited  number  of  cases.  In  the  autopsies  he  made  during  1878, 
however,  he  invariably  found  the  whole  liver  fatty,  and  usually  in  a  high  degree.  Dr. 
Schmidt,  however,  describes  certain  particulars  in  which  the  yellow-fever  liver  differs 
from  the  common  fatty  liver.  Although  he  made  his  autopsies  quite  soon  after  death 
(three-quarters  of  an  hour  to  three  or  four  hours),  he  noticed  that  the  hepatic  cells- 
were  stained  by  cannine  and  other  coloring  matters  with  difficulty,  and  this  he  attrib- 
utes to  a  u commencing  degeneration  of  their  protoplasm";  moreover,  he  states  that 
he  recognized  the  presen  e  of  extravasated  hienioglobulin,  with  or  without  associated 
bile-pigment,  in  the  hepatic  cells,  "in  the  vicinity  of  the  ultimate  branches  of  the 
blood-vessels"  of  the  organ. 

Other  observers,  both  earlier  and  later  than  he,  have  believed  they  detected  with 
the  microscope  something  more  than  mere  fatty  degeneration  in  the  yellow-fever 
liver.  Unfortunately,  however,  the  testimony  in  this  direction  is  by  no  means  har- 
monious. Lawson,  who  recognized  fatty  degeneration  of  the  liver  in  a  part  at  least  of 
his  cases,  held  (1862)  that  there  is  in  yellow  fever  an  active  exudation  into  the  paren- 
chyma of  the  organ,  embracing  the  minute  bile-duets,  and  closing  thorn  to  the  passage 
of  the  bile.  He  also  found  the  interlobular  connective  tissue  abundant,  opaline,  and 
containing  more  or  less  exudation  and  granular  matter,  while  the  minute  arteries  and 
veins  "  were  covered  with  closely-set  nuclei  and  granules."  With  this  account  may 
be  compared  the  brief  description  by  Bonnet  (published  in  the  work  of  Be*renger-Fe*- 
raud)  of  two  microscopic  sections  of  the  liver  of  a  patient  who  died  of  yellow  fever 
during  the  epidemic  of  1877  in  French  Guiana.  They  are  said  to  have  exhibited  thick- 
ening and  slight  sclerosis  of  the  perivascular  connective  tissue,  while  cloudy  swelling 
(tumefaction  troubled)  was  uniformly  associated  with  the  fatty  degeneration  ot  the 
cells  of  the  hepatic  lobules.  Still  more  marked  were  the  lesions  in  the  interlobular 
spaces  observed  by  Lebredo  in  two  livers  sent  in  alcohol  from  Havana  to  Paris  during 
the  year  1877.  Besides  a  fatty  degeneration  of  the  parenchyma  of  the  hepatic  lobules, 
in  which  the  capillaries  were  collapsed,  and  contained  almost  no  blood,  he  found  un- 
mistakable evidences  of  the  form  of  cirrhosis  described  by  Charcot  and  Oombault 
under  the  designation  of  cirrhose  en  Hots.*  He  prudently  regarded  this  cirrhosis  as 
an  ancient  process,  long  antedating  the  fever ;  but  conjectured  that  certain  groups  of 
leucocytes  observed  in  the  hypertrophied  interlobular  connective  tissues,  especially 
around  the  biliary  canals,  were  evidences  of  an  acute  process  occurring  during  the 
fever.  Iu  the  case  reported  by  Dr.  T.  E.  Satterthwaite  somewhat  similar  lesions  were 
observed.  Many  of  the  liver  cells  were  in  an  advanced  stage  of  fatty  degeneration, 
while  others  were  more  granular  than  normal,  and  it  was  with  difficulty  that  any 
nucleus  could  be  recognized.  "  There  was  also  a  marked  increase  in  the  connective 
tissues  of  the  organ,  and  in  places  the  separate  cells  were  surrounded  by  new  formed 
connective  tissues,  as  has  been  observed  in  syphilitic  cirrhosis.  Dr.  J.  Guiteras,  of  the 
Havana  commission,  found  one  of  the  livers  he  examined  affected  with  cirrhosis,  which, 
however,  he  regarded  as  a  pre-existing  chronic  process,  holding  that  the  lesion  char- 
acteristic of  the  yellow-fever  liver  is  "  the  so-called  parenchymatous  inflammation  of 
Virchow.  The  hepatic  cells  are  in  a  condition  of  cloudy  swelling."  At  times,  how- 
ever, they  show  "evidences  of  fatty  degeneration  and  pigmentary  infiltration."  Cer- 
tain modifications  in  the  connective  tissue  of  the  organ  accompanied  these  changes; 
he  thought  it  swollen,  and  that  it  presented  some  embryonal  cells. 

By  yet  another  group  of  observers  the  hepatic  lesion  in  this  disease  has  been  regarded 
as  similar  to  that  which  characterizes  acute  yellow  atrophy  of  the  liver,  or  even  as 
identitical  with  it.  This  view  was  especially  insisted  on  by  Liebermeister  in  his  essay 
on  parenchymatous  degeneration  of  the  liver,  although  he  admitted  that  it  was  by  no 
means  established  by  adequate  microscopical  observation.  These  Adolfs  Schmidt lein 
has  attempted  to  supply  from  studies  made  in  1865  at  Vera  Cruz.  He  states  that  he 
found  the  hepatic  cells  quite  destroyed,  and,  in  this  and  other  particulars  declares  that 
the  histological  changes  observed  fully  corresponded  with  those  described  by  Lieber- 
meister as  occurring  in  acute  yellow  atrophy.  With  this  statement  maybe  associated 
the  observations  recently  reported  by  Guichet.  This  military  surgeon  brought 
back  from  Madrid,  in  1878,  pieces  of  two  yellow-fever  livers,  which  were  investigated 
by  M.  Sabourin  iu  the  laboratory  of  Professor  Charcot. t    M.  Sabourin  reports  that 

*  Charcot  et  Gomuailt.  Contributions  k  r6tu.de  anatimique  des  deffe'rentes  formes  de  la  oirrhose 
da  fnie.     Archives  de  Pbysiologie,  1876,  p.  453. 

t  A  piece  from  a  third  liver  was  presented  for  examination  to  the  laboratory  of  Vulpian.  Fatty  de- 
feneration was  recognized,  but  the  piece  was  in  such  a  state  of  cadaveric  alteration  that  thorough 
investigation  wai  impossible. 
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From  the  foregoing  it  will  be  seen  that,  exclusive  of  the  mortality  fiom  yellow  fever 
the  average  death-rate  of  Memphis  is  34  per  thousand,  assuming  the  average  popula- 
tion for  the  past  live  years  to  have  been  35,000.  On  the  census  of  1879  the  total  mor- 
tality tor  that  year  was  51  in  the  thousand,  and  exclusive  of  yellow  fever  it  wag  30  in  the 
thousand.  The  average  death-rate  from  all  causes  during  the  three  non- epidemic 
years  was  35.  Of  the  total  number  of  deaths  during  the  past  five  years  over  15  per 
cent,  were  duo  to  phthisis,  pneumonia,  and  other  diseases  of  the  lungs,  the  excess  being 
fairly  attributable  to  defective  snbventilation  of  dwellings  and  to  an  u  ml  rained,  reten- 
ti  ve  soil.  Exoremental  and  malarial  diseases  caused  nearly  57  per  ceut.  of  the  total,  and 
this  excess  may  be  set  down  as  due,  in  great  measure,  to  soil  aud  water  pollution. 

Under  a  reasonably  efficient  sanitary  rigime^  with  a  good  sewerage  system  and  pure 
water  supply,  the  average  death-rate  of  the  city  should  bo  reduced  to  about  20  in  the 
thousand  within  the  next  lustrum.  Until  the  social  and  moral  status  of  the  colored 
population  is  materially  improved,  it  will  probably  be  too  much  lo  expect  that  the 
theoretical  standard  of  17  in  the  thousand  can  be  attained. 

It  has  been  no  part  of  the  purpose  of  this  summary  to  seek  for,  or  to  point  out,  causes 
other  than  such  as  are  inherent  in  the  conditions  described,  nor  to  fix  or  distribute 
responsiblity  for  such  conditions.  Either  of  these  lines  would  involve  the  recital  of 
a  story  of  civic  trials  and  misfortunes  which  it  would  be  hard,  if  not  impossible,  to 
parallel.  To  go  back  no  further  than  the  history  of  the  past  twelve  mouths  for  an 
illustration :  The  State  had  already,  at  the  close  of  1878,  seized  one-third  of  the  realty 
of  the  city  for  delinquent  taxes,  leaving  the  owners  of  the  remaining  $12,000,000  to 
shoulder  the  burden  of  the  expenses  of  State,  county,  and  city  governments.  To  relievo 
itself  of  this  impending  total  confiscation,  the  corporation,  on  the  31st  day  of  January, 
1870;  surrendered  its  charter  under  an  act  of  the  State  legislature,  which  act  created 
in  lieu  thereof  the  taxing  district  of  Shelby  County,  and  under  which  title  it  was 
attempted  to  administer  the  affairs  of  a  community  still  stunned  by  one  of  the  most 
terrible  epidemics  of  modern  history.  New  offices  and  officers,  new  ordinances  and 
regulations,  in  short,  the  entire  administrative  and  executive  municipal  machinery, 
had  to  be  created  de  novo,  and  in  the  face  of  weighty  doubts  as  to  the  constitutionality 
of  a  single  step  that  was  taken.  Did  the  health  authorities  attempt  the  abatement  of 
the  most  palpable  nuisance,  straightway  the  question  arose  as  to  the  authority  and 
responsibility,  and  there  were  not  wanting  obstructives  and  demagogues  to  interpose  all 
manner  of  difficulties  to  the  abridgment  of  the  inalienable  right  of  the  bt  noXkoi  to  be 
as  filthy  as  possible.  Struggling  and  crippled,  still  some  progress  was  made  during 
the  spring  and  summer.  Visiting  sanitarians  spoke  and  wrote  in  terms  of  warm 
commendation  of  the  efforts,  both  public  and  private,  they  found  being  put  forth  to 
ward  ofi' another  epidemic  visitation  and  to  redeem  the  city  from  its  legacy  of  mal- 
administrat  ion.  With  the  first  announced  case  of  yellow  fever,  on  the  9th  July,  all  this 
was  forgotten,  and  as  the  season  wore  on  and  the  unrelieved  monotony  of  the  tale  of 
deaths  and  new  cases  first  palled  upon  and  then  irritated  the  public  ear,  Memphis 
became  the  theme  for  all  manner  of  diatribes  and  abuse — was  used  to  point  the  tritest 
sanitary  morals  and  adorn  the  stalest  hygienic  tales,  until  it  seemed  as  though  the  Bluff 

occupying  the  bluff  near  the  Mississippi,  and  mainly  north  of  Market  street;  over  150  cases  in  a  popu- 
lation of  about  700;  mortality,  56  recorded  deaths.  Second  epidemic  in  1855;  confined  principalis-  to- 
area  south  of  Union  street  (South  Memphis  and  Fort  Pickering);  but  followed  the  bayou  on  both  Hides, 
north  and  west,  to  Wolf  River;  estimated  number  of  cases,  1,250  in  a  population  of  about  13,000 ;  mortal- 
ity. 220  (estimated).  Third  epidemic  in  1807;  included  area  of  epiaemio  of  1855,  and  extended  north 
and  cast;  estimated  number  of  cases.  2,500  in  a  population  of  36,000 ;  mortality,  500  to  550.  Fourth  epi- 
demic in  1873 ;  spread  pretty  generally  throughout  the  city,  but  more  severe  in  northern  portion  ("The 
Pinch,"  "Chelsea,"  and  eighth  ward),  and  extended  east' beyond  the  city  limits:  estimated  number  of 
cases,  7.000  out  of  a  population  reduced  by  flight  to  between  15,000  and  20,000;  mortality,  recorded 
between  September  14  and  November  9  (last  death),  1.244;  estimated  total  mortality  from  August  10« 
(first,  death;,  upward  of  2,000.  Fifth  epidemic  in  1878;  no  portion  of  the  city  or  suburbs  exempt; 
number  of  cases,  17,600  out  of  a  remaining  population  of  19,500 :  mortality,  5,150  recorded  deaths.  Sixth 
epidemic  in  1879 ;  area  as  general  as  in  1878,  except  in  localities  depopulated  by  flight  or  removal  to  camps ; 
total  number  of  recorded  cases  between  July  9  and  November  15  (cases  occurred  in  December),  1,532 
out  of  an  estimated  remaining  population  of  18,500,  of  which  number  75  per  cent,  were  "protected  "  in 
the  sense  of  having  previously  had  tho  disease ;  total  recorded  mortality,  485.  The  disease  was  brought 
to  the  city  in  neveral  other  years,  but  was  not  communicated  to  the  inhabitants.  This  was  notablv  the 
case  in  18.">3,  when  upward  of  80  imported  cases  wero  treated  in  hospital  and  boarding-houses  without 
any  spread. 

Cholera  — First  appearance  in  the  winter  of  1832-M3;  number  of  rases  and  mortality  unknown,  but 
it  is  described  as  having  been  severe,  and  general:  Second  epidemic  in  1835;  said  to  have  been  between, 
300  and  400  cases,  with  a  mortality  of  about  15  per  cent. ;  no  data  of  population  at  this  time,  but  proba- 
bly about  2,400.  Third  npidemio  in  1849;  estimated  number  of  cases  about  1,200  in  a  population  of  less 
thauH.000;  particularly  severe  among  river  boatmen  and  the  foreign  population  in  "The  Finch";  mortality 
said  to  have  been  about  33  per  cent.  Fourth  epidemic  in  1865 ;  about  600  cases,  mostly  among  negroes: 
mortality  unknown ;  disease  most  severe  along  Causey  street  and  vicinity  (line  of  contact  of  fifth  and 
sixth  wards).  Fifth  epidemic  in  1873;  about  1,000" cases,  with  276  recorded  deaths ;  entire  population  io 
said  to  have  been  afflicted  with  choleraic  diarrhcea. 

In  addition  to  the  forgoing,  emaU-pox  was  epidemic  in  1835  and  in  1873 ;  influenza  in  1842 ;  dytenUry 
in  1845  (local,  confined  to  "The  Pinch,"  about 400  coses,  and  between  40  and  50  deaths) ;  jaundice, 
eryeipelas,  and  puerperal  fever  in  1863 ;  and  dengue  in  1860.  Prior  to  1850  diarrhosal  diseases  were  exces- 
sively prevalent,  attributed  to  use  of  well  ana  spring  water;  claimed  to  have  diminished  on  substitu- 
tion of  cistern  water. 
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City  hod  a  monopoly  of  filth,  and  every  other  in  the  land  was  a  very  Dutch  kitoha 
in  point  of  cleanliness. 

The  truth  is  had  enough,  and  no  attempt  has  been  made  to  shirk  it  or  to  palliate  i 
by  its.citizens.  They  are  folly  alive  to  the  necessities  of  the  situation,  and  though  the; 
have  much  to  learn  and  more  to  do,  they  are  proving  both  apt  scholars  and  earnes 
workers.  Whether  enough  can  or  will  be  done  to  avert  another  epidemic  this  season  i 
would  be  premature  to  assert. 

Some  of  the  important  recommendations  of  the  committee  on  the  sanitary  surve; 
have  been  thus  far  ignored  or  their  execution  postponed,  whether  prudently  or  not  thi 
future  will  determine.  But  that  a  marked  improvement  of  the  public  health  mug 
result  from  what  is  now  being  done  and  contemplated  is  beyond  peradventure.* 

The  following  is  a  general  summary  of  the  house-to-house  inspection  at  Memphis 
Tenn.,  1879-'80: 

Total  number  structures  and  premises  inspected 12, 09( 

structures 10,873 

vacant  lots 1,218 

cemeteries : 5 


Total  number  structures  inspected 10,873 

dwellings,  including  535  with  stores  or  shops  attached 6, 386 

out-houses 3,617 

stores  and  office  buildings 648 

churches 51 

halls,  theaters,  hotels,  and  public  buildings 39 

manufactories,  mills,  and  works 35 

academies  and  private  schools 22 

livery  stables  and  stock-yards 21 

cotton-presses,  gins,  oil-mills,  &c 17 

public  schools ....  11 

public  markets  and  slaughter-houses 6 

hospitals  and  charities 5 

railroad  depots  and  grounds 5 

fire-engine  houses 4 

jail,  station,  and  poor-house 3 

gas  and  water  works 2 

United  States  Government  building 1 


Total  number  buildings,  stores,  dwellings,  schools,  &c,  excluding  pub- 
lic buildings,  &c,  as  well  as  out-houses 7,202 

of  wood 5,223 

brick 1,778 

of  wood  and  brick 187 

stone 13 

iron 1 


under  5  years  old 793 

between  5  and  10  years  old 1,731 

over  10  years  old 4,678 

sub  ventilation  good 2,204 

bad 2,030 

*  During  the  progress  of  the  house-to-house  inspect  ion  muoh  detailed  information  has  been  incidentally 
accumulated,  covering  to  a  great  extent  the  field  outlined  in  the  schedule  of  questions  suggested  by  the 
National  Board  for  the  "sanitary  survey  of  a  city  or  town."  This  information  has  been  embodied  In  a 
aeries  of  special  reports,  which  include  the  following  subjects : 

Gas  and  lighting. 

Markets. 

Slaughter-honses. 

Public  schools. 

Hospitals  and  charities. 

Police  and  priaons. 

Fire  establishment. 

Cemeteries  and  burials. 

Public  health  laws  (including  quarantine). 

These  reports  are  so  concise  as  to  obviate  the  necessity  of  making  abstracts,  but  are  submitted  in 
detail  as  a  portion  of  the  report;  as  is  also  a  rtftumj of  the  house-to-house  inspection,  in  which  is  em- 
braced the  chief  point  of  sanitary  interest,  arranged  by  wards  for  convenience  of  reference.  This  is 
believed  to  bo  comprehensive  and  accurate  enough  to  enable  the  sanitary  authorities  to  outline  mnoh,  if 
not  all,  of  the  preliminary  work  which  it  will  be  possible  to  accomplish  during  the  present  seaaon.  It  is 
founded  upon  the  details  of  9.508  inspections;  which  details  have,  in  torn,  been  tabulated  on  206  large 
folio  sheets,  each  of  which  contains,  in  single  lines,  the  sanitary  history  of  60  premises— in  the  aggregate 
a  total  of  upwards  of  170,000  items.  In  this  tabulation  the  street  numbers  are  arranged  continuously, 
and  by  this  means  every  structure  and  lot  within  the  city  limits  is  believed  to  be  accounted  for. 
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none 1,453 

with  cellars 891 

basements •• 624 

Total  number  cellars  and  basements 1,515 

6  feet  deep  or  less 342 

7  to  8  feet  deep 768 

9  feet  deep  and  over  (deepest  20  feet) 405 

ventilation  good 1,235 

bad 280 

dry 1,009 

damp  or  wet 506 

clean 1,089 

foul 426 

Total  number  of  dwellings 6,386 

of  one  story 4,188 

one  and  one-half  stories 145 

two  stories 1,741 

three  stories 253 

four  or  more  stories 59 

Total  number  dwellings  of  one  story 4,188 

with  one  room 194 

two  rooms . 1,015 

three  or  more  rooms 2, 979 

Total  number  yards  and  areas  of  stores  and  dwellings 7,211 

drainage  good 5,992 

bad'. 1,116 

fair 103 

surface  condition  clean '5,802 

foul 1,409 

Total  number  privies 5,914 

under  house 451 

adjoining  house 165 

within  10  feet  of  house 367 

between  10  and  50  feet  from  house 3,226 

over  50  feet  from  house 1,705 

clean 2,246 

foul 3,607 

overflowing 61 

Total  number  water-closets 396 

clean 273 

foul 125 

Total  number  urinals 153 

trapped 78 

untrapped 75 

Total  number  earth-closets 6 

Total  number  sinks 374 

trapped ^ 78 

untrapped 296 

Total  number  sewer  connections 157 

sound 147 

unsound 10 

Total  number  cess-pools 84 

clean 5 

foul 79 

4428  cong 28 
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Total  number  cisterns  and  wells 4,744 

within  10  feet  of  privy 369 

between  10  and  50  feet  of  privy 3,039 

over  50  feet  from  privy 1,336 

Total  number  hydrants 874 

Total  number  publio  nuisances 1,184 

Total  number  pools  of  stagnant  water 194 

Total  number  cases  of  infected  material 569 

in  ate 499 

stored 65 

held  as  merchandise 5 

Total  number  animals 2,616 

Total  number  geese  and  other  fowls 8,030 

Total  population 30,636 

white 16,705 

colored „ 13,954 

Total  number  of  families 7,384 

white 3,775 

colored : 3,609 

Total  number  dwellings  occupied 5,584 

by  one  family 

by  two  families 

by  three  or  more  families (•) 

B. 

REPORT  OF  DR.  CHARLES  SMART. 

Washington,  D.  C,  Deomber  30,  1879. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  the  practical  results  of  my 
analysis  of  the  water  supplies  of  certain  towns  and  villages  in  Mississippi  ana 
Tennessee: 

My  instructions  did  not  require  an  exhaustive  chemical  analysis  of  the  various 
waters  with  the  quantitative  determination  of  the  saline  matters  which  might  be 
present  in  them.  There  was  contemplated  only  what  has  been  called  a  Military 
analysis,  an  investigation  into  the  question  of  wnolesomeness  or  unwholeeomeness. 
But  as  a  water  which  is  unfit  for  potable  uses  from  excess  of  metallic,  earthy,  or 
alkaline  salts  can  usually  be  detected  by  its  taste  or  hardness,  a  sanitary  examination 
becomes  practically  an  investigation  into  the  organic  matter  which  is  contained  in  the 
sample. 

The  presence  of  organic  substances  can  easily  be  detected  in  most  waters,  for  there 
are  few  which  are  organically  pure;  but  there  is  no  royal  road  to  an  estimation  of 
the  quantity,  nor  to — what  is  of  as  much  importance — an  appreciation  of  the  quality. 
The  examination  must  consist  in  instituting  a  series  of  experiments  on  the  organic 
matter,  on  the  substances  which  accompany  it  in  the  water,  and  on  those  derived 
from  it.  These  various  witnesses  are,  as  it  were,  interrogated,  and  from  a  considera- 
tion of  their  testimony  an  opinion  is  formed  as  to  the  quantity  of  the  organic  con- 
tamination, as  to  its  origin  in  the  animal  or  vegetable  kingdom,  as  to  its  source, 
whether  near  or  remote— in  a  word,  as  to  the  wnolesomeness  or  unwholesomenew  of 
the  water  which  contains  it. 

The  examination  being  of  necessity  complex,  and  each  point  susceptible  of  deter- 
mination by  different  processes,  all  of  which  have  their  advocates,  a  consultation  was 
held  with  Prof.  Ira  Remsen  and  Dr.  Harmon  K.  Morse,  of  the  Johns  Hopkins  University, 
concerning  the  ground  to  be  covered  by  the  examination  in  each  instance  and  the 
best  mode  of  accomplishing  it,  consistent  with  portability  of  apparatus  and  other  con- 
siderations. I  am  especially  indebted  to  these  gentlemen  for  calling  my  attention  to 
Tiemann's  modification  of  Schulze's  process  for  the  estimation  of  nitrates,  which  they 
have  used  for  some  time  in  their  water  examinations,  and  the  accuracy  of  which  they 
have  practically  determined. 

The  experimental  points  decided  upon  as  essential  were — 

First.  The  total  solids  as  obtained  by  the  balance  after  the  evaporation  of  a  given 
quantity  of  water ; 

*  Statistics  of  morbility  and  mortality,  as  gathered  by  the  honse-to»house  Inspection,  were  so  largely 
matters  of  memory  and  not  of  record  that  they  are  not  thought  worth  presenting  in  this  ooanecflo* 
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Second.  The  separation  of  this  total  by  ignition  and  the  balance  into  substances 
dissipated  by  heat,  saeh  as  organic  matter,  nitrates,  <fec,  and  the  inorganic  residue ; 

Third.  An  estimation  of  the  amonnt  of  oxygen  required  to  oxidize  the  oxidizable 
substances  present  in  the  water;  as  affording  a  view  of  the  organic  matter  from  one 
side ;  while  a  view  of  the  same  impurity  was  to  be  obtained  on  another  aspect  by — 

Fourth.  The  break-up  of  the  organic  substances  and  estimation  of  their  nitrogen 
in  the  form  of  albuminoid  ammonia ; 

Filth.  The  quantity  of  free  ammonia  present ; 

Sixth.  That  of  nitrons  acid ; 

Seventh.  Of  nitric  acid ; 

Eighth.  Of  chlorine ;  and. 

Lastly.  The  miscroscopie  appearances  of  the  sediment. 

With  these  data  and  a  Knowledge  of  what  might  be  termed  the  natural  history  of 
the  water;  whether  rain,  well,  spring,  river  water,  Ac,  and  of  its  surroundings,  it 
was  conceived  that  an  accurate  opinion  could  be  given  as  to  its  quality,  not  by  the 
operator  only,  but  by  any  one  conversant  with  the  processes  of  water  analysis,  no 
matter  what  the  method  he  adopted  in  the  formation  of  his  opinion. 

In  accordance  with  instructions,  I  proceeded  to  the  town  of  Jackson,  Miss.,  which  I 
found  mainly  supplied  by  rain-water  collected  and  stored  in  underground  cisterns. 
As  the  time  at  my  disposal  did  not  admit  of  the  examination  of  a  sufficient  number  of 
these  waters  to  enable  an  opinion  to  be  given  in  general  terms  upon  the  character  of 
the  supply.  I  approximated  to  a  generalization  by  selecting — 

First.  Water  supplying  public  institutions,  such  as  the  State  penitentiary,  the  deaf 
and  dumb  asylum,  the  institute  for  the  blind,  &c; 

Second.  Public  or  semi-public  cisterns ; 

Third.  A  few  samples  from  the  cisterns  of  well-to-do  citizens ; 

Fourth.  A  few  from  those  of  the  colored  people ; 

Fifth.  Samples  from  houses  in  which  there  was  or  had  recently  been  malarial  remit- 
tent fevers. 

Thirteen  samples  were  furnished  and  analyzed,  with  the  following  result: 


Sound 

Sipinjc 

Leaky.... 

Total 


Cisterns. 

Water 
good. 

Water 
fair. 

Water 
bad. 

8ewage. 

3 
8 
8 

1 
1 
1 

1 
1 
8 

1 

4 

18 

5 

8 

5 

This  is  manifestly  a  bad  showing— only  two  sound  cisterns  out  of  thirteen,  one  con- 
taining a  water  rank  with  vegetable  impurity,  while  the  contents  of  the  others  are 
not  above  suspicion.  That  the  cisterns  are  not  contaminated  with  sewage  matter  is 
owing  to  purity  of  soil,  and  not  to  their  own  merits.  Several  of  them  are  neither  more 
nor  less  than  shallow  wells,  receiving  more  of  their  contents  by  percolation  than  by 
inflow  from  above. 

One  well-water,  from  northwest  Jackson,  was  received  for  examination.  It  was  or- 
ganically impure,  even  had  its  use  not  been  contra-indicated  by  the  amount  of  its 
earthy  constituents. 

Having  been  informed  by  Dr.  Wirt  Johnston,  secretary  of  the  State  board  of  health, 
that  during  the  1878  epidemic  of  yellow  fever  the  disease  passed  from  Jackson  east- 
ward along  the  line  of  railroad  and  ravaged  all  the  settlements  along  the  track  to  Me- 
ridian, except  the  village  of  Brandon,  I  proceeded  to  that  place  and  secured  samples 
from  the  sources  of  supply  most  generally  used.  These  consisted  of  three  wells — two 
springs  and  one  cistern.  The  last  was  sound,  but  contained  bad  water.  The  springs 
were  good,  but  one  (Youst's)  would  have  been  better  had  the  arrangements  for  pre- 
serving it  from  surface  admixture  been  other  than  of  the  most  primitive  character. 
Of  the  wells  one  furnished  good,  another  fair  or  usable,  and  the  third  an  impure,  water. 

The  next  place  at  which  my  instructions  called  for  an  investigation  was  Grenada, 
Miss.  Here  the  supply  was  found  to  be  from  wells  averaging  about  twenty-five  feet 
in  depth.    They  were  all  free  from  any  excess  of  earthy  salts. 

Eighteen  samples  were  examined,  of  which  fourteen  were  good  waters,  one  fair,  and 
three  bad.  Of  the  last,  one  (Doak's)  would  probably  have  shown  as  a  good  water  had 
a  fair  specimen  been  furnished  for  analysis.  On  investigating  the  well,  after  exami- 
nation of  the  water,  it  was  found  that  a  new  pump  had  been  inserted  on  the  day  before 
the  sample  was  collected  and  that  the  well  was  unusually  turbid  from  this  interfer- 
ence. The  two  remaining  on  the  record  as  bad  waters  were  undoubtedly  contami- 
nated with  sewage. 
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The  comparative  freedom  of  the  wells  in  this  town  from  sewage  infiltration  is  owin 
to  the  absence  of  privy  vaults.  The  Mississippi  State  board  requires  the  use  of  di 
earth  and  surface  receptacles,  and  Grenada  has  been  very  thorough  in  her  adoption  < 
this  surface  system. 

For  samples  of  the  supply  of  small  country  settlements  I  proceeded  from  Grenac 
to  Duckhill,  Miss.,  where  I  examined  three  wells,  the  waters  of  which  were  good,  a 
though  possessed  at  times  of  a  sulphur  taste  on  account  of  a  blue-clay  stratum  whii 
lies  bolow  the  water  mark. 

Returning  from  this  place  to  Grenada,  I  collected  at  Elliott,  Miss.,  samples  fro 
throe  wells,  two  of  which  were  good  and  one  bad. 

At  Payne's  place,  which  is  finely  situated  from  a  sanitary  point  of  view,  bat  whi< 
furnished  twenty-five  cases  and  thirteen  deaths  out  of  one  hundred  people  living  the 
during  the  1878  epidemic,  I  obtained  samples  from  two  cisterns  and  one  well.  11 
latter  furnished  excellent  water,  but  both  cisterns,  although  sound,  contained  vei 
impure  supplies. 

At  Green's  Chapel,  the  only  well  yielded  a  very  satisfactory  water. 

it  the  above  samples  lroni  country  places  can  be  admitted  as  illustrations  of  the  weJ 
water  supply  of  such  settlements  generally,  their  freedom  from  organic  impurity,  fro 
surface  washings  aud  sewage,  is  a  matter  for  congratulation. 

Grenada  and  its  vicinity  is  thus  seen  to  have  an  excellent  water  supply,  the  in 
purity  in  the  few  bad  cases  being  duo  to  local  and  preventable  causes. 

At  Holly  Springs,  Miss.,  where  examinations  were  next  required  to  be  institute* 
twentv-five  waters  were  analyzed,  of  which  eighteen  were  from  wells,  five  from  nnde; 
ground  cisterns,  and  two  from  springs. 

The  following  tabulates  the  results: 


Sound 

8iping 

Leaky 

Wells 

Springs.... 

Total 


Cisterns, 
Sec. 


3 
1 
1 

18 
2 


25 


Water 
good. 


3 

1 


9 
1 


14 


Water 
fair. 


2 


Water 
bad. 


1 
3 
1 


Of  the  wells  contaminated  by  sewage  in  this  town,  some  are  owing  to  pollution  oi 
soil  by  privy  vaults  now  disused ;  one  arises  from  the  neighborhood  of  a  vault  whicl 
is  yet* in  use,  another  from  the  immediate  proximity  of  a  cow-stable,  combined  with  a 
break  in  the  curb  which  admits  of  surface  inflow  in  wet  weather.  Some  of  the  bad 
waters  can  have  the  organic  mater  contained  in  them  accounted  for  only  by  the  pres- 
ence of  large  trees,  the  roots  of  which  may  lead  surface-water  into  the  well  with 
insufficient  filtration,  or,  being  in  a  state  of  decay,  may  charge  the  inflowing  water 
with  their  detritus.  In  several  of  these  cases  the  surface  around  the  well  and  adjacent 
tree-trunks  is  garden  ground  freely  manured  with  farm-yard  refuse. 

In  passing  from  Mississippi,  where  privy  vaults  have  been  abolished  in  favor  of  the 
surface  system,  to  Tennessee,'  whore  they  continue  in  general  use,  the  character  of  the 
well-water  supply  was  found  to  undergo  a  marked  change.  8ewage  pollution,  which 
up  to  this  time  nad  been  met  with  only  in  exceptional  cases,  was  in  Brownsville, 
Tenn.,  discovered  to  be  the  general  condition. 

Eleven  wells  were  examined,  of  which  only  two  were  good.  Two  furnished  fair  or 
usable  water,  one  was  bad  from  vegetable  impurity,  and  six  were  found  largely  con- 
taminated by  sewage  from  vaults.  Incidentally,  it  was  noted  by  Dr.  W.  W.  Taylor, 
secretary  of  the  local  board,  that  three  cases  of  typhoid  had  occurred  in  a  house  (that 
of  Judge  Bond)  supplied  by  one  of  these  polluted  wells. 

Only  two  cisterns  were  examined,  one  of  which  was  sound  and  contained  good 
water,  while  the  other  was  leaky — a  veritable  shallow  well — and  contained  a  most 
impure  supply. 

In  a  thriving  town  like  Brownsville,  where  the  soil  has  become  so  contaminated  as 
to  infect  the  wells  in  this  manner,  it  is  high  time  for  the  establishment  of  a  sewerage 
system.  The  vaults  should  be  abolished  in  the  mean  time,  and  the  Mississippi  sur- 
face system  instituted.  But  this  is  beyond  the  limits  of  my  inquiry,  and  is  mentioned 
only  in  passing. 

So  far  as  the  water  supply  is  concerned,  it  is  imperative  that  some  action  be  taken 
by  the  local  board.  The  town  is  ripe  for  decimation  by  typhoid  fever  and  other  dis- 
eases which  originate  in  impurity  of  soil  and  are  propagated  by  impure  water.  The 
proper  remedy  is  the  organization  of  a  water  company  and  the  introduction  of  a  sup- 
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ly  from  a  suitable  source  entirely  beyond  tbe  risk  of  pollution  by  tbe  consumers, 
kit  if  tbis  requires  an  expenditure  exceeding  tbe  means  of  the  town,  recourse  must 
be  had  in  the  mean  time  to  a  rain-water  supply,  or,  in  certain  localities  outside  of  the 
denser  areas,  to  deep  wells  lined  with  brick  to  exelude  infiltration  from  the  surface. 

The  city  of  Memphis,  Tenn.,  was  found  to  depend  for  its  supply  upon  three  unequal 
sources,  which,  in  the  order  of  their  importance,  were — 

First.  Tbe  underground  cisterns,  of  which  it  was  estimated  that  there  were  no  less 
than  four  thousand  in  use  within  the  city  limits. 

Second.  The  wells,  of  which  there  were  quite  a  number,  but  many  of  them  were  not 
used  on  account  of  a  bad  repute,  based  principally  on  the  hardness  of  the  water  or  the 
taste  of  its  inorganic  sails. 

Third.  The  hydrant  water,  or  that  furnished  from  the  Wolf  River  by  the  Memphis 
Water  Company. 

Eighty  samples  of  cistern  water,  from  various  parts  of  the  city,  were  examined,  with 
the  following  result : 


Cisterns. 

1 
Water 
good.     1 

Water 
fair. 

Water 
bad. 

Sewage. 

Sound 

36 
12 
32 

8 
1 
2 

3 
2 

SiDinc 

7 

Leaky 

23 

Total 

80 

33  1 

1 

11 

5  1              31 

But  these  cannot  be  viewed  as  illustrating  the  condition  of  the  four  thousand  cis- 
terns in  the  city,  inasmuch  as,  although  they  came  from  all  quarters,  they  were  in 
every  instance  selected  samples.  Many  were  brought  for  examination  by  citizens 
whose  very  anxiety  concerning  their  water  supply  might  be  looked  upon  oa  an  argu- 
ment in  favor  of  the  probability  of  the  cistern  being  sound  and  the  water  pure.  Other 
samples,  as  those  from  the  public  schools,  were  sent  in  mainly  for  the  purpose  of  veri- 
fying their  purity.  On  the  other  hand,  samples  brought  by  the  medical  inspectors 
for  analysis  were  presented  on  account  of  their  probable  impurity,  while  the  last  nine 
of  the  waters  which  were  examined  were  selected  by  the  analyst  from  a  list  of  those 
known  by  preliminary  examination  to  be  impure. 

But  while  one  may  not.  generalize  concerning  the  Memphis  cisterns  from  this  table, 
it  shows  conclusively  that  the  impurity  of  the  soil  is  such  that  when  a  leak  exists  in 
the  cistern  the  probabilities  are  strongly  in  favor  of  a  pollution  by  sewage  of  the  con- 
tained water. 

As  the  complete  sanitary  analysis  of  a  water  occupied  so  much  time,  and  as  the 
number  of  cisterns  was  relatively  so  immense,  a  ready  method  was  sought  by  which 
the  condition  of  a  cistern  and  the  probable  quality  of  its  contents  might  be  determined. 

At  first  sight  the  amount  of  total  solids  in  a  stored  rain-water  would  seem  to  afford 
the  means  of  judging  as  to  the  soundness  of  its  cistern,  any  sipage  or  leakage  of  neces- 
sity carrying  into  the  water  earthy  and  other  salts  which  would  increase  the  total. 
But  several  instances  occurred  in  the  above  analyses  where  lime  carbonate  in  the  res- 
idue came  manifestly  from  the  cement  lining  of  a  sound  cistern.  This  method  had 
therefore  to  be  excluded  as  fallacious. 

No  objection,  however,  attached  to  an  estimation  of  the  chlorine  present  in  the 
water  as  an  index  of  the  condition  of  the  cistern.  Rain-water  contains  a  small  propor- 
tion of  chlorine,  the  amount  varying  with  the  condition  of  the  atmosphere  and  the 
purity  of  the  shedding  surface.  In  the  inland  city  of  Memphis  the  amount  naturally 
existing  in  its  rainfall  is  not  large.  Rain  which  was  shed  from  the  roof  of  the  Pea- 
body  Hotel,  during  a  heavy  fall  on  December  3,  contained  .075  parts  of  chlorine  in  the 
100.  A  cistern  water  which  does  not  contain  more  than  this  must  be  undeniably  free 
from  soil  pollution,  for  the  finished  analysis  showed  the  soil  to  be  so  charged  with 
chlorides  that  the  slightest  siping  or  leakage  was  marked  by  an  increased  chlorine 
figure.  A  small  excess  over  the  normal  might  exist  and  th«  cistern  be  sound,  the  in- 
crease being  due  to  an  unusual  foulness  of  the  roof.  As  much  as  .15  parts  of  chlorine 
was  shown  to  be  consistent  with  soundness,  but  as  the  amount  increased  beyond  this 
figure  the  probability  of  leakage  became  proportionally  great.  A  series  of  chlorine 
determinations  was  then  made  on  cistern  samples  collected  from  all  the  wards  of  the 
city:  and,  as  no  selection  was  exercised,  the  results  may  be  viewed  as  expressing  the 
condition  of  tbe  Memphis  cistern  supply. 

In  tabulating  them,  those  waters  which  contained  less  than  .075  parts  of  chlorine 
are  set  down  a*  from  undoubtedly  *onnd  cisterns,  the  supply  itself  being  in  all  probability 
of  good  quality.  In  cases  where  the  amount  lay  between  .075  and  .15  parts  the  cisterns 
are  recorded  as  probably  sound,  the  increase  being  due  to  vegetable  contamination  and 
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foulness  of  I  ho  shedding  surfaces,  although  in  a  small  proportion  of  the  cases  it  might 
he  owing  to  a  slight  siping  from  the  soil.  Here  the  water  must  he  considered  of  doubt- 
fnl  quality.  In  thoso  instances  where  the  chlorine  figure  lay  between  .  15  and  .30  rarts, 
the  cistern  is  reported  as  probably  siping,  the  increase  coming  from  the  soil,  and  being 
in  all  likelihood  a  sewage  accompaniment,  although  in  rare  cases  it  might  arise  from 
a  large  organic  impurity  without  leakage  on  the  part  of  the  cistern.  In  either  can 
the  water  is  probably  bad.  Lastly,  where  the  amount  exceeded  .30  parts  in  the  100 
of  water,  the  cistern  is  viewed  as  undoubtedly  leaky,  and  as  containing  an  impure 
water  supply. 

CISTERNS  EXAMINED. 

Undoubtedly  sound 127 

Probably  sound 88 

Probably  siping & 

Undoubtedly  leaky 158 

Total 449 

In  estimating  the  condition  of  the  Memphis  water  supply  from  this  source,  there 
should  be  added  to  the  above  figures  nine  leaky  cisterns,  making  167  in  a  total  of  458. 
These  nine  samples  were  brought  in  for  the  chlorine  experiment  along  with  the  others, 
but  a  complete  sanitary  analysis  having  been  subsequently  made  to  determine  the 
characters  of  their  impurity,  they  were  removed  from  the  list  of  cisterns  examined  to 
that  of  cistern-waters  analyzed. 

The  large  proportion  of  leaky  cisterns,  with  the  strong  probability  of  sewage  con- 
tamination in  each  instance,  requires  that  some  action  be  taken  to  insure  a  better 
water  supply  for  the  city.  But  whatever  may  ultimately  be  done  in  this  direction, 
the  citizens  will  have  to  depend  upon  their  cisterns  for  some  time  to  come.  Yet  the 
character  of  many  of  these  waters  is  such  as  to  call,  in  the  interest  of  the  public 
health,  for  an  immediate  interference.  In  several  instances  I  was  enabled,  by  per- 
sonal communication  with  the  owners,  to  warn  and  advise.  But  in  other  cases,  where 
the  water  was  brought  by  the  inspecting  officers,  I  did  not  have  the  means  of  notify- 
ing the  consumers.  To  overcome  this  difficulty  and  enable  action  to  be  taken  in  the 
cases  of  certain  cisterns,  which  from  their  excessive  leakage  appeared  to  require  im- 
mediate attention,  I  sent  a  communication  embracing  some  of  the  facts  here  recorded 
to  Dr.  R.  W.  Mitchell,  member  of  the  National  Board  of  Health,  and  of  the  committee 
on  the  sanitary  survey  of  Memphis,  with  a  list  of  sixty- five  of  the  worst  cisterns  and 
a  map  giving  the  location  and  character  of  the  whole  number  examined. 

But  the  facts  developed  by  the  analyses  constitute  only  a  small  part  of  the  total 
array  which  demands  investigation  in  the  sanitary  interests  of  the  city.  Among  the 
thirty -five  hundred  unexamined  cisterns  there  are  at  least  twelve  hundred  which  Teak. 
These  should  be  singled  out  by  the  local  authorities  by  means  of  the  chlorine  test,  and 
their  abandonment  should  be  ordered  if  there  is  manifest  danger  from  soil  pollution  in 
their  surroundings ;  but  if  there  is  no  such  danger  it  would  be  sufficient  to  direct  them 
to  be  cleaned  out  and  relined  with  a  thick  coating  of  Portland  cement. 

The  analyses  of  the  well-waters  demonstrated  the  impurity  of  the  city's  soil  in  as 
marked  a  manner  as  did  those  of  the  leaking  cisterns.  Of  nineteen  wells,  all  of  which 
were  reported  as  brick-liued  to  exclude  infiltration,  fourteen  contained  sewage  matter, 
either  in  the  recent  state  or  oxidized  by  its  passage  through  the  soil.  Of  the  five  re- 
maining, the  use  of  one  was  contra-indicated  by  an  excess  of  earthy  salts,  so  that  there 
were  in  reality  only  four  waters,  out  of  this  list  of  nineteen,  which  could  be  warranted 
as  fit  i'o  r  use.  Of  those  which  showed  the  presence  of  organic  matter  in  an  oxidized 
condition,  one — Pontotoc — was  so  free  from  recent  contamination,  and  at  the  same 
time  contained  nuch  a  small  proportion  of  oxidized  matter,  that  the  water  might  be 
considered  as  wholesome.  The  \celly  however^  must  be  looked  upon  as  dangerous,  inas- 
much as  an  increased  flow  of  water  into  it  might  at  any  time  bring  unaltered  sewage 
to  pollute  the  supply. 

The  waters  might  be  thus  classified : 

Four  good  in  every  respect. 

One  doubtful,  as  liable  at  any  time  to  contamination. 

Eight  bad  in  every  respect. 

Four  potable  so  far  as  recent  organic  matter  is  concerned,  but  condemned  on  account 
of  oxidized  organic  matters  and  excess  of  inorganic  salts. 

One  unwholesome  solely  on  account  of  dissolved  inorganic  salts. 

One  potable  so  far  as  inorganic  constituents  are  concerned,  but  condemned  on  ac- 
count of  organic  pollution. 

In  connection  with  the  cistern  and  well-water  supply  of  Memphis  I  have  especially 
to  thank  Dr.  R.  W.  Mitchell,  member  of  the  National  Board  of  Health,  and  Dr.  Frank 
W.  Keilly,  superintendent  of  the  house-to-house  inspection,  for  the  assistance  they 
furnished  in  securing  the  necessary  samples  for  analysis,  and  for  many  valuable  sug- 
gestions connected  with  my  work. 
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Besides  the  cisterns  and  wells  above  enumerated,  the  examinations  at  Memphis  in- 
cluded one  water  from  a  tank  or  reservoir  built  above  ground,  one  rain-water  collected 
direct  from  a  roof,  in  order  to  place  on  the  record  the  sanitary  analysis  of  the  rainfall 
which  was  then  filling  the  cisterns,  and  thirteen  samples  of  river  water,  one  from 
Elmwood  Creek,  three  from  the  Mississippi,  and  nine  from  the  Wolf  River. 

The  supply  furnished  by  the  Memphis  Water  Company  is  drawn  from  Wolf  River,  a 
short  distance  above  its  mouth.  It  is  pumped  from  the  river  and  distributed  withqut 
Any  intermediate  process  of  purification. 

During  the  period  of  my  stay  in  Memphis,  Wolf  River  was  an  uninviting  stream,  tur- 
bid with  particles  of  red  clay,  which,  on  account  of  their  extreme  minuteness,  rendered 
filtration  difficult — from  the  tendency  of  the  particles  to  clog  the  filter — and  sedimen- 
tation practically  impossible.  Entangled  with  the  clay  there  was  much  vegetable 
matter,  which  could  be  separated  only  by  the  separation  of  the  mineral  particles. 
Hence  analyses  of  the  water  made  on  samples  taken  on  November  12  and  18  and  Decem- 
ber 2  and  15  showed  it  to  be  unwholesome  m  a  high  degree.  Many  householders  who 
were  doubtful  as  to  the  condition  of  their  cisterns  made  use  of  this  water  after  passing 
it  through  a  charcoal  filter.  One  such  filtered  sample  was  examined  and  found  to  be 
a  specimen  of  very  pure  water.  Those  citizens  only  who  made  use  of  the  filtered  water 
had  an  interest  in  this  result,  which  is  to  be  set  to  the  credit  of  the  charcoal,  not  to 
that  of  the  water.  Sedimentation  was  accomplished  on  the  small  scale  in  a  few  instan- 
ces by  filling  cisterns  with  the  river  water  at  a  time  when  the  stream  was  low  and 
comparatively  clear.  Three  samples  of  water  stored  in  this  manner  were  examined 
and  found  to  he  of  good  quality.  But  the  long-continued  sedimentation  in  a  clean  cistern 
which  is  to  be  credited  with  this  result  is  a  process  which,  like  the  charcoal  filtration, 
can  be  accomplished  only  in  individual  cases. 

It  is  no  doubt  true  that  at  other  seasons  of  the  year  this  stream  is  less  impure  than 
at  present,  but  a  water,  to  be  suitable  for  the  supply  of  a  large  city,  should  be  pure  at 
all  seasons,  or,  if  not,  it  should  at  least  be  susceptible  of  purification  on  the  large  scale. 
The  Wolf  River  water,  unfortunately,  cannot  be  thus  purified.  Any  filter  which  might 
be  constructed  would  be  clogged  within  a  few  hours,  and  a  series  of  reservoirs,  to  per- 
mit of  subsidence?  would  require  to  be  of  extravagant  size  unless  some  means  were 
devised  to  hasten  the  process. 

With  the  view  of  ascertaining  the  character  of  the  water  higher  up  the  stream  than 
the  location  of  the  water- works,  a  sample  was  procured  on  November  18  from  Raleigh, 
a  point  nine  miles  distant  from  the  city.  This  specimen  was  found  to  be  somewhat 
less  impure  than  that  collected  on  the  same  day  near  the  water  company's  inflow. 
But  it  was  unwholesome  from  an  excess  of  vegetable  matter,  and  as  objectionable  as 
the  other  when  viewed  as  a  possible  source  of  supply.  It  was  loaded  with  the  same 
red  clay  which  renders  the  hydrant-water  so  difficult  of  purification. 

In  order  to  e fleet  a  comparison  between  the  waters  of  the  Mississippi  and  Wolf 
Rivers,  Capt.  W.  H.  H.  Bcnyaurd,  Corps  of  Engineers,  United  States  Army,  who  fur- 
nished the  samples  already  mentioned,  collected  specimens  of  the  Mississippi  on  Novem- 
18  and  December  2  and  15.  But  these  were  insufficient  for  the  purpose.  The  periods 
of  flood  in  the  two  streams  are  not  coincident.  On  the  first  of  the  above  dates 
Wolf  River  was  somewhat  swollen,  while  the  rise  in  the  Mississippi  had  not  commenced. 
The  Mississippi  water  was  then  a  fair  sample  of  river  water,  containing  a  certain 
amount  of  vegetable  impurity,  but  by  no  means  so  much  as  has  been  recorded  as  exist- 
ing in  some  Western  streams  of  good  repute  as  to  wholesomeness*  On  the  second  date, 
the  Mississippi  sample,  although  very  turbid — the  river  being  T^feet  above  low- water 
mark,  and  rising — was  comparatively  free  from  organic  matter*  On  the  third  occa- 
sion, the  river  had  risen  to  10  feet,  and  was  exceedingly  turbid.  When  the  Missis- 
sippi is  at  this  height,  its  waters  impede  the  outflow  from  Wolf  River,  oausing  stagna- 
tion and  flooding  m  the  mouth  of  the  latter.  The  sample  presented  the  same  amount 
of  organic  impurity  as  that  furnished  by  the  Wolf  River  water  collected  on  the  same 
day,  enough  to  condemn  it  as  unfit  for  potable  use. 

To  establish  a  comparison  between  the  streams,  the  annual  lines  of  organic  impurity 
should  be  determined.  But  continued  observations  of  this  nature  do  not  appear  to 
be  called  for  to  decide  the  question  as  to  which  is  the  better  water  for  a  town  supply. 
Both  are  pure  when  at  low- water  mark,  and  free  from  impurity.  Both  are  impure 
when  swollen  and  turbid.  So  far  they  agree.  But  the  red  clay  of  the  smaller 
stream  rises  into  turbiditv  more  readily  and  falls  more  slowly  than  the  more  siliceous 
sedimentary  matters  of  the  Mississippi.  This  would  suggest  that  the  annual  period 
of  turbidity  and  consequent  impurity  is  less  in  the  Mississippi.  But  the  possibility  of 
purifying  a  supply  drawn  from  it  should  cause  it  to  be  preferred,  even  if  its  period  of 
turbidity  were  greater  than  that  of  Wolf  River.  So  far  as  dissolved  inorganic  sub- 
stances are  concerned,  both  waters  are  of  good  quality. 

This  report  has,  of  course,  no  consideration  for  the  engineering  and  financial  sides 
of  the  question. 

I  have  the  honor  to  accompany  this  report  with  an  itemized  list  of  the  various  well, 
spring,  river,  and  cistern  waters  analyzed,  and  of  the  Memphis  cisterns  tested  chem- 
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ically  for  leakage.    I  also  append  a  copy  of  the  letter  referred  to  above  as  having  beeo 
sent  to  Dr.  R.  W .  Mitchell  with  the  view  of  reaching  the  local  authorities  of  Memphis. 
I  have  the  honor  to  be.  very  respectfully,  your  obedient  servant. 

CHARLES  SMART, 
Captain  and  Assistant  Surgeon,  U.  8.  A. 
Thomas  J.  Turner,  M.  D.,  U.  S.  N., 

Secretary  National  Board  of  Health,  Washington,  D.  C. 

Memphis,  Tenn.,  December  19,  1879. 

Sir  :  I  have  the  honor  to  report  to  you  that  I  have  concluded  iny  investigation  as 
to  the  character  of  the  water  supply  of  Memphis ;  that  I  have  analyzed  a  sufficient 
number  of  the  waters  collected  and  stored  in  the  different  wards  of  the  city  of  Mem- 
phis to  be  able  to  generalize  on  summing  up  my  results. 

Whatever  system  of  water  supply  may  be  adopted  by  the  city  in  the  future,  the 
point  of  immediate  interest  is  the  condition  of  the  cisterns.  These  will  have  to  be 
used  in  the  mean  time,  while  awaiting  further  devlopments.  During  uiy  examina- 
tions I  have  met  with  many  waters  so  polluted  by  sewage  infiltration  that  an  imme- 
diate interdict  on  their  use  appears  called  for.  In  many  instances  I  have  been  enabled 
to  do  this  by  personal  communication  with  the  owners;  but  in  other  cases,  where  the 
water  has  been  brought  to  me  by  the  inspecting  force,  I  have  not  had  means  of  notify- 
ing the  consumers. 

In  view  of  the  importance  of  this  subject,  and  of  the  large  amount  of  facta  gathered 
by  analysis  during  the  past  few  weeks,  I  have  conceived  it  proper,  without  trenching 
on  the  ground  to  be  covered  in  my  report  to  the  secretary  of  the  National  Board  of 
Health,  and  without  awaiting  the  routine  transmission  of  official  communication^  to 
furnish  you  with  some  memoranda  from  my  laboratory  record,  that,  subject  to  your 
approval,  they  may  be  laid  before  the  local  authorities  and  utilized.  To  the  better 
understanding  of  the  subject  a  few  words  are  necessary. 

On  commencing  my  investigation  in  this  city  I  made  an  exhaustive  analysis  of  every 
water  which  was  presented,  determining  the  total  amount  of  solid  matter  dissolved 
in  the  water,  the  organic  matter,  and  all  those  substances  which  accompany,  or  are 
formed  by,  the  breaking  up  of  the  organic  matter.  When  a  large  number  of  these 
were  collected  it  became  manifest,  on  reviewing  them,  that  the  amount  of  chlorine 
present  in  a  cistern  water  could  be  inade  the  test  of  soundness  or  leakage  of  the  cisteru. 
On  superficial  consideration  it  would  seem  as  if  the  total  amount  of  dissolved  solids 
would  be  the  best  criterion,  as  rain-water,  properly  stored,  contains  such  a  small  pro- 
portion of  these  matters ;  but  many  instances  occurred  showing  the  presence  of  lime 
in  comparatively  large  quantities  without  that  corresponding  increase  in  the  chlorine 
which  would  be  expected  if  the  lime  salts  siped  in  from  the  soil.  The  inference  was 
that  tiie  lining  of  the  cistern  was  undergoing  solution  by  the  water — an  important 
fact  as  bearing  on  the  permanence  of  a  cistern  in  its  sound  condition,  but  rendering 
the  total  solids,  as  determined  by  the  balance,  of  no  value  as  a  test  of  leakage.  On 
the  other  hand,  rain-water  contains  but  the  merest  trace  of  chlorine,  collected,  in  its 
fall,  from  the  sodium  chloride  which  exists  in  the  dust  of  the  atmosphere.  It  gathers 
a  little  more  from  the  roof  which  sheds  it;  so  that  rain-water  taken  from  a  cistern 
gives  perceptibly  more  chlorine  to  the  chemist  than  that  collected  in  clean  dishes. 
From  a  sound  cistern  the  water  can  gather  none,  so  that  its  presence  in  excess  of  the 
amount  normal  to  roof-caught  water  is  indicative  of  siping  or  leakage  from  the  soil. 
In  this  city  no  water  which  has  percolated  the  soil  can  be  found  without  chlorine, 
and  hence  no  leak  can  exist  in  a  cistern  without  its  presence  being  detected  by  a 
determination  of  the  chlorine  present  in  the  contained  waters.  Having  arrived  at 
these  conclusions,  an  examination  was  made  of  a  large  number  of  cisterns  by  means  of 
the  chlorine  determination.  Many  were  found  so  strongly  charged  by  this  contribu- 
tion from  the  soil  that  a  larger  quantity  of  water  was  obtained  from  the  cisterns  in 
question,  for  fuller  investigation,  to  determine  the  quality  of  the  matter,  indicating 
such  an  amount  of  chlorine  leakage.  The  full  analysis  which  I  have  placed  on  record 
gives  a  value  to  the  simple  chlorine  determinations,  by  indicating  the  probable  quality 
of  the  water,  which  corresponds  with  a  given  chlorine  impurity.  But  this  is  a  matter 
for  my  detailed  report. 

Accompanying  this  communication  is  a  map  of  the  city,  on  which  are  indicated  the 
sites  of  80  cisterns,  the  water  of  which  has  been  examined  exhaustively,  and  of  450 
cisterns  the  condition  of  which  has  been  determined  by  an  estimation  of  the  chlorine. 
On  the  map  a  black  circle  marks  the  position  of  a  sound  cistern  with  a  presumably 
good  water ;  a  blue  circle  marks  a  probably  sound  cistern ;  a  green  circle  a  cistern 
which  probably  sipes  a  little,  or  which,  in  a  small  proportion  of  the  cases,  obtains  it* 
excess  of  chlorine  from  the  accumulations  of  vegetable  matter  washed  down  from  the 
roof;  a  red  circle  marks  the  situation  of  a  leaky  cistern,  which,  if  the  privy  vault 
adjoins,  contains  contamination  from  that  source.  The  circles  which  are  filled  in 
with  solid  color — black,  green,  red — indicate  sound,  siping,  and  leaky  cisterns  re- 
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spectively,  aad  the  waters  of  which  have  been  exhaustively  examined.  The  letters 
G,  F,  B,  and  S  express  the  quality  of  the  examined  waters,  as  good,  fair,  bad,  sewage, 
as  the  case  may  be. 

Many  of  the  580  cisterns  leak,  but  some,  of  course,  to  a  much*  smaller  extent  than 
others.  I  accompany  this  with  a  list  of  the  more  exaggerated  cases  in  which  it 
appears  to  me  that  immediate  action  is  demanded.  The  others,  not  in  this  list  but 
marked  as  "leaky"  on  the  map,  require  attention,  but  not  so  imperatively.  These 
should  be  filled  up,  if  there  is  manifest  danger  of  soil  pollution  from  these  surround- 
ings; but  if  there  appears  no  such  danger,  it  would  be  sufficient  to  clean  them  out 
and  reline  with  Portland  cement. 

Another  point  which  deserves  attention  is  this:  The  proportion  of  leaky  cisterns  is 
large — in  round  numbers  one  third  of  the  whole — while  again  of  these  the  number 
largely  contaminated  may  be  judged  of  by  the  list.  The  number  examined  (530)  is 
sufficient  to  indicate  the  probabilities  in  the  4,000  (f )  or  more  cisterns  which  Memphis 
owns.  If  it  appears  imperative,  in  the  sanitary  interests  of  the  community,  to  take 
action  in  the  cases  which  have  been  examined  and  pronounced  polluted,  it  is  no  less 
imperative  to  find  out  and  remedy  the  many  cases  wnich  have  not  been  examined,  but 
which  of  necessity  exist.  To  this  end  I  would  respectfully  suggest  a  continuance  of 
the 30,  chlorine  determinations  by  some  competent  person,  in  order  that  the  leak  may 
be  stopped  in  those  cisterns  which  it  is  proper  to  reline,  and  that  the  dangerous  ones 
be  destroyed.  These  experiments  are  simple,  do  not  occupy  much  time,  require  no 
expensive  apparatus,  and  are  accurate  in  their  testimony  as  to  the  condition  of  the 
cisterns. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

CHARLE8  SMART, 
Captain  and  Assistant  Surgeon,  U.  8.  A. 
Dr.  R.  W.  Mitchell, 

Member  of  the  National  Board  of  Healthy 

and  of  the  Committee  on  Sanitary  Survey  of  Memphis, 


APPENDIX  M. 

REPORT  ON  THE  WATER-SUPPLY  OF  NEW  ORLEANS  AND 

MOBILE. 

By  Charles  Smart,  M.  D.,  Assistant  Surgeon,  U.  S.  A. 

Under  date  of  April  4. 1860,  Dr.  Smart  submits  the  following  report  of  an  investiga- 
tion into  the  character  of  the  water-supply  of  the  cities  of  New  Orleans,  La.,  and  Mo- 
bile, Ala.,  undertaken  in  accordance  with  instructions  from  the  executive  committee 
of  the  National  Board  of  Health,  dated  February  7,  1880 : 

The  city  of  New  Orleans  is  supplied  by  rain-water  collected  and  stored  in  cisterns, 
by  Mississippi  water  furnished  from  the  water-works,  and  by  a  few  shallow  wells. 
The  principal  source  is  that  first  mentioned.  It  is  preferred  by  the  citizens  as  purer 
and  less  turbid  than  the  Mississippi  water,  and  as  free  from  those  surface  and  soil  im- 
purities which  are  liable  to  pollute  the  wells.  It  is  believed  that  the  city  owes  its 
immunity  from  typhoid  fever  to  the  freedom  of  the  cistern  supply  from  sewage  infil- 
tration. 

The  cisterns  are  constructed  of  cypress  wood,  and  vary  in  size  from  500  to  60,000 
(Morgan  Depot)  gallons.  The  usual  capacity  of  the  dwelling-house  cistern  is  about 
2,000  gallons.  They  are  raised  a  few  feet  from  the  ground,  and  their  contents  are  pro- 
tected by  a  lid  or  cover.  Some  are  placed  under  the  shade  of  a  balcony ;  a  few  have 
a  special  roof  over  them ;  but  the  majority  have  only  such  protection  from  the  rays  of 
the  sun  as  is  afforded  by  their  position  against  the  house- walls.  Many,  especially  in 
the  older  parts  of  the  city,  are  situated  in  unventilated  inclosures  which  are  rank  with 
the  emanations  from  unclean  privies. 

The  rain-water  shed  from  the  house- roof  carries  with  it  into  the  cistern  the  soot  and 
condensed  ammoniacal  vapors  of  coal  combustion,  the  infinity  of  ddbris,  organic  and 
inorganic,  which  constitutes  the  dust  of  a  large  city,  together  with  more  massive  frag- 
ments, as  of  dead  iu sects  and  decaying  leaves,  &c.  After  a  few  days  these  various 
matters  settle,  forming  a  soft,  black,  pnTtaceons  sediment,  and  leaving  the  supernatant 
water  com  pu  rati  vely  clear  and  pure.  But  every  succeeding  rainfall  not  only  increase* 
the  quantity  of  this  sediment,  but,  by  its  inflow,  stirs  up  that  which  had  already  ac- 
cumulated, rendering  the  water  impure  until  sedimentation  is  again  accomplished. 
As  time  passes  the  sediment  increases,  and  the  water  becomes  unfit  for  use  after  each 
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rainfall.    These  conditions  are  aggravated  in  the  dry  season  when  the  water  is  low  in 
the  cistern  and  the  quantity  of  sediment  is  relatively  much  increased. 

As  a  number  of  the  cisterns  which  were  examined  had  not  been  cleaned  out  in  many 
years,  some  observations  were  made  on  the  rate  of  increase  of  the  sedimentary  layer 
to  determine  the  proper  interval  between  successive  cleanings.  Dr.  DeLoffire,  U.  8. 
A.,  undertook  these  observations,  and  by  careful  soundings,  in  fifteen  cisterns,  deter- 
mined the  rate  of  deposit  in  the  average  cistern  at  one  inch  per  year.  The  rate  as 
thus  given  corresponds  with  the  experience  of  individuals  engaged  iu  the  cistern- 
cleaning  business. 

To  ascertain  the  character  of  the  city  dust  which  is  washed  into  the  cisterns,  a 
quantity  was  obtained  from  some  open  upper  rooms  in  a  public  building  which  had 
not  been  cleaned  in  several  years.  This  gave  17.2  per  cent,  of  moisture,  34  of  matter 
destroyed  by  heat,  and  48.8  of  mineral  residue.  Or  the  dry  dust  11  per  cent,  was  dis- 
solved by  maceration  in  water  for  twenty-four  hours.  Six  of  these  11  parts  were  in- 
organic salts,  and  5  were  organic  matter,  which  manifested  its  quality  by  requiring, 
per  100  parts,  668  parts  of  oxygen  for  its  destruction,  and  yielding,  per  100  parts,  6 
parts  or  albuminoid  ammonia.  The  residue  insoluble  in  water  contained  nitrogen 
enough  to  furnish  .5  per  cent,  of  organic  ammonia,  indicating  the  presence  in  it  of 
organic  matters,  which  prolonged  maceration  and  fermentative  changes  might  reduce 
to  a  soluble  condition. 

Having  thus  determined  the  solubility  and  nitrogeuous  quality  of  the  city  dust  in 
its  relation  to  water  contamination,  a  sediment  was  obtained  which  had  been  accumu- 
lating and  macerating  at  the  bottom  of  the  cistern  for  eight  years.  This  consisted  of 
73.4  per  cent,  of  mineral  matter  and  26. G  of  matter  destroyed  by  heat.  One  hundred 
parts  yielded  .54  parts  of  albuminoid  ammonia,  showing  the  presence  of  insoluble 
organized  material  which  fermentative  action  and  vegetable  growth  and  decay  occur- 
ring during  the  warm  months  might  bring  into  a  state  of  solubility. 

In  view  of  the  chemical  character  of  the  dust  which  is  carried  into  the  cisterns,  and 
especially  of  that  of  the  sediment,  of  which  the  dust  constitutes  but  one  element,  it 
would  appear  advisable  to  have  such  cisterns  as  are  in  use  in  New  Orleans  cleaned 
out  annually  some  time  before  the  occurrence  of  warm  weather.  But  this  is  needful 
only  in  the  event  that  no  other  means  are  adopted  to  preserve  the  water  from  impurity 
and  the  cistern  from  sediment. 

The  first  rain  which  enters  a  cistern  after  a  season  of  dry  weather  is  so  unmistakably 
impure  from  roof- washings  that  its  rejection  is  immediately  suggested  as  a  means  of  pre- 
serving the  purity  of  the  cistern.  Yet  there  are  very  few  instances  in  which  this  idea  is 
carried  out.  The  majority  of  the  people  permit  everything  from  the  roof  to  collect  in  the 
cistern,  which  is  cleaned  only  when  the  impurity  of  the  contained  water  forces  itself  on 
the  senses.  Nevertheless  some  samples  were  obtained  from  cisterns  which  were  guarded 
from  a  turbid  inflow  by  means  of  what  is  known  as  the  cut-off.  The  simplest  form  of 
mechanism  to  effect  the  rejection  of  the  roof- washings  consists  of  a  joint  in  the  con- 
ductor, which,  when  in  place,  leads  the  water  into  the  cistern,  but  which,  when  turned, 
runs  it.  to  waste.  Several  forms  of  cut-off  were  shown  to  me  while  in  New  Orleans. 
One  of  the  best  (Cassidy's)  consists  of  an  overflow-pipe  running  down  along  the  out- 
side of  the  cistern  and  guarded  at  its  free  end  by  a  valve  which  can  be  opened  or  shut 
at  pleasure.  The  conductor  from  the  roof  opens  into  this  pipe  a  few  inches  below  its 
upper  end  or  point  of  emergence  from  the  cistern.  When  the  valve  is  open,  water  from 
the  roof  runs  to  waste  through  the  pipe ;  when  it  is  closed  the  water  is  carried  over 
into  the  cistern,  while  accidental  solids  are  trapped  in  the  pipe.  Automatic  cut-offs 
have  been  suggested.  In  one  (Le  Blanc's),  a  certain  proportion  of  the  water  which  is 
rejected  is  drained  into  a  vessel,  which,  by  its  weight  when  filled,  removes  the  cut-off 
and  permits  of  ingress  to  the  cistern.  In  another  (Dr.  Sternberg's),  a  wooden  float  on 
the  waste- water  receptacle  restores  the  continuity  of  the  conductor.  A  cistern  which 
had  been  guarded  by  a  cut-off  for  five  years  was  emptied  for  the  purpose  of  being 
cleaned.  Instead  of  five  inches  of  carbonaceous  pulp,  the  sediment  formed  only  a  filmy 
coating  on  the  bottom  and  sides  of  the  cistern. 

There  are  other  means  in  use  in  exceptional  cases  for  excluding  sediment  from  the 
water-supply,  the  more  common  being  a  conjunction  of  two  cisterns,  the  second  receiving 
i  ts  contents  by  an  overflow-pipe  from  the  first.  Iu  one  instance  the  first  or  sedimenting 
cistern  contained  an  iron  tank,  into  which  the  water  from  the  roof  was  received  ana 
from  which  the  cistern  was  filled  by  overflow.  The  second  cistern  communicated  by 
an  overflow  with  the  first,  and,  as  a  further  means  of  insuring  purity,  the  water  be- 
fore reaching  the  delivery  faucet  had  to  pass  through  a  sandstone  diaphragm. 

The  processes  adopted  for  the  determination  of  tne  wholesomeness  of  these  cistern 
waters  were  those  which  were  used  in  the  analysis  of  the  Memphis  supply.  The  total 
quantity  of  solids  in  the  water  and  the  amount  of  these  lost  on  ignition  were  taken  by 
tne  balance.  The  nitrites,  nitrates,  chlorine,  and  ammonia  were  determined,  as  also 
the  quantity  of  oxygen  required  to  oxidize,  and  the  quantity  of  albuminoid  ammonia 
evolved  in  the  destruction  of  organic  matters.  The  sediment  was  examined  micro- 
scopically.   The  volumetric  estimation  of  chlorine,  so  useful  as  an  indication  of  con- 
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taminated  water  in  the  underground  Memphis  cisterns,  was  of  no  value  in  the  present 
instances,  as  none  of  the  waters  contained  more  than  was  normal  to  roof-caught  rain. 
Nitrites  were  not  present  in  any  of  the  samples,  and  nitrates  existed  only  in  the  minute 
traces  proper  to  rain-water.  Ammonia  varied  in  quantity  with  the  rainfall  and  the 
freedom  from  combustion  products  of  the  roof  which  shed  it,  and  was  therefore  of  no 
value  as  an  indication  of  organic  impurity.  The  oxygen  process,  although  of  use  as 
an  index  of  purity,  failed  to  give  satisfactory  evidence  with  regard  to  impurity,  inas- 
much as  free  carbonaceous  particles  were  estimated  by  it  as  if  they  were  the  carbon  of 
complex  organic  substances.  Wanklyn's  albuminoid  ammonia  process  afforded  the 
best  insight  into  the  character  of  the  waters,  and  the  results  were  in  accordance  with 
the  microscopic  evidence,  increasing  amounts  of  organic  ammonia  corresponding  with 
increase  in  the  number  of  low  forms  of  life  until  the  amcebie,  cercomonas,  and  vorti- 
cels  of  swamp-water  became  the  prevailing  forms. 

The  quality  of  the  water  in  the  New  Orleans  cisterns  fluctuates  with  the  rainfall. 
A  clean  cistern  containing  an  excellent  water  may  have  its  contents  deteriorated  by 
the  inflow  of  a  casual  shower  laden  with  all  the  dust  and  air  impurities  of  a  dry  sea- 
son ;  and  this  even  when  a  cut-off  is  used  to  reject  roof- washings.  The  air  impurity 
continues  to  fall  for  a  long  time  after  the  root  is  thoroughly  washed.  On  March  8, 
following  several  weeks  of  dry  weather,  3.3  inches  of  rain  fell  on  the  city.  A  sample 
collected  during  the  first  half  hour  of  fall  gave  .030  parts  of  albuminoid  ammonia  per 
100,000.  Another  specimen,  collected  toward  the  end  of  the  fall,  yielded  .021  parts.  It 
is  clear  that  this  shower,  even  if  its  first  portion  had  been  run  to  waste  in  roof-wash- 
ing, would  have  filled  the  cisterns  with  a  very  impure  water,  loaded,  as  shown  by  the 
microscope,  with  recent  vegetable  tissues,  starch  cells,  confervoid  filaments,  zodpores, 
cotton  fibers,  fungi,  and  mineral  fragments.  On  March  12  another  rainfall  was  exam- 
ined, a  sample  collected  during  the  first  three  hours  yielding  .030  parts  of  organic  am- 
monia per  100.0<K)t  while  the  amount  furnished  by  the  remainder  of  the  shower  was 
but  .012  parts.  Wet  weather  set  in  after  this  date,  yielding  the  cisterns  a  yet  purer 
water.  My  examinations  were  concluded  before  the  occurrence  of  the  rainy  weather, 
and  the  results  of  necessity  show  a  higher  degree  of  impurity  in  the  cistern  waters  than 
would  have  been  obtained  at  a  later  date. 

Forty  waters  were  examined.  A  large  proportion  of  these  were  from  well-condi- 
tioned cisterns  attached  to  public  buildings,  schools,  and  private  dwellings.  Not 
more  than  half  a  dozen  samples  were  presented  by  the  inspectors  as  illustrative  spe- 
cimens of  bad  cistern  water.  Among  the  former  were  specimens  from  the  honse  occu- 
pied last  year  by  General  J.  B.  Hood,  and  from  other  dwellings  in  the  same  yellow- 
lever  infected  neighborhood,  but  these  proved  to  be,  on  the  whole,  above  the  average 
as  to  purity. 

Of  the  forty  waters,  ten  yielded  .010,  or  less,  parts  of  albuminoid  ammonia  per 
10O.000;  twenty-two  gave  from  .010  to  .020  parts;  while  in  eight  the  yield  was  over 
.020  parts.  The  second  or  largest  class  may  be  taken  to  represent  the  average  of  the 
city  waters;  the  first  includes  several  where  special  means  are  taken  to  exclude  sedi- 
ment ;  the  last  represents  the  old,  foul,  and  uncared-for  cisterns.  The  worst  sample 
presented,  chemically  aud  microscopically,  the  characters  of  swamp- water.  It  was 
furnished  as  coming  from  anew  cistern  to  which  suspicion  of  lead-poisoning  attached. 
No  lead  was  present,  but  the  specimen  yielded  .070  of  organic  ammonia.  Remittent 
fever  developed  in  the  house  while  the  water  was  under  investigation,  and  the  cistern, 
being  suspected,  was  disused.  The  house  was  situated  in  a  well- paved  district  (Bour- 
bon and  Bienville),  but  the  cistern,  instead  of  being  new,  was  very  old  and  rotten. 
These  facts  were  elicited  by  inquiry  after  examination  of  the  water.  Water  from  the 
swamps  beyoud  the  city  yielded  .090  parts  of  albuminoid  ammonia. 

The  first  of  the  above  classes  may  be  called  pure  waters,  as  the  purest  rain-water 
collected  in  country  districts  at  the  end  of  a  long-continued  fall  seldom  yields  much 
less  than  .010  parts  of  ammonia  from  its  organic  matter.  Those  giving  from  .010  to 
.020  parts  may  be  called  usable  or  allowable  waters,  as  experience  shows  their  use  to 
be  unattended  with  evil  consequences;  but  when  the  organic  matter  yields  more  than 
.020  parts  the  water  must  be  assumed  to  be  dangerous,  on  account  of  its  approxima- 
tion m  quality  to  that  of  the  swamps  and  of  the  occurrence  of  numerous  instances 
where  malarial  developments  can  be  directly  attributed  to  its  use. 

A  familiar  method  ot  rating  the  impurity  of  a  given  water  may  be  obtained  from 
the  results  of  Wanklyn's  process  by  erasing  the  decimal  point  and  the  cipher  or 
ciphers  which  follow  it.  Organically  pure  water,  .000  parts  per  100.000,  becomes  the 
zero  of  the  scale.  Spring  water,  .000  to  .004  parts,  has  an  impurity  figure  of  4  or  less; 
pure  rain  water,  10  or  less;  usable  cistern  waters,  10  to  20;  dangerous  waters,  over 
20.  By  making  use  of  this  relative  scale  I  was  enabled  to  speak  of  the  impurity  in 
various  waters  so  as  to  be  understood  with  precision  by  those  who,  while  interested 
in  the  waters  in  question,  were  ignorant  of  the  methods  of  analysis  and  of  the  value 
to  be  attached  to  determinations  of  albuminoid  ammonia. 

But  while  the  average  cistern  showed  an  impurity  figure  of  10-20,  and  while  these 
figures  became  somewnat  reduced  by  subsequent  long-continued  rains,  it  must  be 
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remembered  that  the  waters  at  this  time  were  probably  at  their  minimum  of  imparity. 
During  the  summer  and  autnmn,  when  fevers  are  prevalent,  it  is  certain  that  the  cit- 
tern water  is  more  highly  charged  with  organic  matter  than  is  the  case  at  present. 
Under  the  influence  or  heat  ana  light  chemical  changes  take  place  in  the  sediment 
with  growth  and  decay  of  microscopic  life,  tainting  the  water  in  most  of  the  cis- 
terns so  that  the  senses  can  take  cognizance  of  its  impurity.    In  the  sound  cisterns  of 
the  city  of  Memphis,  cool  from  their  underground  position,  much  purer  waters  were 
obtained  than  the  best  samples  from  the  city  of  New  Orleans.     The  underground 
position  appears  to  induce  changes  favorable  to  the  purification  of  the  water.     Wolf 
River  water  stored  in  these  cisterns  underwent  the  same  process  of  purification.    Rain 
water  can  be  drawn  from  them  as  pare  as  that  from  uatural  springs.      But  deteriora- 
tion rather  than  improvement  is  the  rule  in  the  exposed  wooden  cisterns  of  New  Orleans. 
Cleanliness  of  cistern  effected  by  the  nse  of  a  cut-off,  with  efficient  shade  and  ventila- 
tion, will  tend  to  retard  the  deterioration;  but  it  is  doubtful  if  water  should  be  usee 
from  such  cisterns  for  drinking  purposes  without  undergoing  pome  process  of  purifica 
tion.    The  contents  of  the  best  of  them  are  susceptible  of  improvement.     Many  intel- 
ligent persons  recognize  this  fact,  and  make  use  of  various  forms  of  filter  to  effect  the 
purpose.     Some  of  these  act  in  a  purely  mechanical  manner  by  separating  solid  mat- 
ter.    The  result  is  a  water  which  presents  its  cleanliness  to  the  eye  as  proof  of  a 
purity  which  it  may  not  possess.     Water  from  the  drainage  canals  sedi  merited  for  a 
few  days  is  clearer  than  many  of  the  cistern  waters,  and  yet  it  is  neither  more  nor 
less  than  the  sewage  of  the  city.    The  sandstone  diaphragm  in  a  cistern  already  men- 
tioned is  an  example  of  valueless  filtration.  The  organic  matter  in  the  water  was  unal- 
tered by  its  transmission  through  the  pores  of  the  stone.   On  the  other  hand,  a  sandstone 
filter  in  another  cistern  which  was  examined  gave  a  clear  water,  pure  in  every  respect. 
The  stone  in  this  instance  was  hollow  and  about  the  size  of  a  five-gallon  keg.     Air 
was  freely  admitted  into  its  interior  by  a  ventilating  tube  which  rose  from  it  to  a  point 
above  the  high-water  mark  of  the  containing  cistern.     The  pressure  of  the  super- 
incumbent water  caused  an  influx  through  the  pores  of  the  stone,  which  appeared  as 
a  dew  on  the  internal  surface  where  it  came  iu  contact  with  the  contained  air.      The 
water  was  thus  presented  for  aeration  under  favorable  conditions,  somewhat  analo- 
gous to  those  attending  the  aeration  of  the  blood  in  the  lungs.     It  collected  iu  the 
interior  of  the  stone  keg,  from  which  it  was  drawn  off  by  a  pipe  and  faucet.      In  the 
diaphragm  there  was  a  simple  straining  of  a  continuous  current  of  water.    In  the  keg 
there  was  in  addition  to  the  straining  a  very  efficient  oxidation  of  dissolved  organic 
matter. 

But  these  efforts  at  purification  occur  only  in  exceptional  instances,  where  an  appre- 
ciation of  the  water  impurity  coincides  with  the  financial  ability  to  undertake  its  re- 
moval. What  the  city  requires  is  a  simple  method  of  filtration  which  can  be  accom- 
plished at  an  almost  nominal  expense.  I  have  suggested  and  sent  to  New  Orleans 
a  model  of  a  filter  which  may  fulfill  the  requirements  of  the  cistern  waters.  If  it  is 
found  that  the  tin- workers  can  furnish  it  at  a  price  which  will  put  it  within  the  reach 
of  everybody,  I  shall  have  one  made  here  for  the  purpose  of  testing  its  action  and  de- 
termining the  period  when  the  charcoal  packing  will  have  to  be  renewed.  It  cannot 
be  excluded  from  use  as  infringing  on  any  of  the  many  patents,  as  the  principle  of 
funnel  filtration  or  percolation  is  common  property,  and  the  suggested  method  is 
funnel  filtration  through  charcoal  and  sand  reduced  to  its  simplest  form.  The  filter 
in  the  model  is  made  of  tin,  and  consists  of  a  modified  funnel,  the  body  of  which  rests 
on  a  tin  bucket  or  receiver,  while  the  tube  projects  downward  to  the  bottom  of  the 
said  bucket.  The  lower  end  of  the  tube  is  tied  over  with  some  filtering  cloth.  Three- 
fourths  of  its  length  is  filled  with  granulated  bone  charcoal  and  the  upper  fourth  with 
sand.  The  upper  end  of  the  tube  projects  about  half  an  inch  into  the  body  of  the  fun- 
nel to  permit  of  tying  a  filtering  cloth  over  the  top  of  the  sand.  The  angle  between 
this  projection  and  the  sloping  sides  of  the  funnel  will  serve  to  trap  solid  matters.  To 
clean  this  filter,  the  filtering  cloth  guarding  the  top  of  the  tube  will  have  to  be  re- 
moved, washed,  and  replaced.  At  longer  intervals,  when  the  filter  shows  signs  of 
clogging,  half  an  inch  of  the  upper  layer  of  sand  may  be  removed  and  replaced  by  fresh 
material.  At  yet  longer  periods,  depending  on  the  length  of  time  during  which  the 
charcoal  retains  its  powers  of  oxidation,  the  whole  contents  of  the  tube  may  be  dumped 
out  and  renewed.  Earthenware  is  more  durable  than  tin,  and  would  preserve  the 
water  cooler  during  the  warm  months.  Some  such  method  as  this  is  desirable  for  gen- 
eral adoption  in  connection  with  the  cistern  water  supply,  and,  as  many  of  the  citi- 
zens have  expressed  an  interest  in  the  matter,  it  is  hoped  that  something  may  be 
accomplished. 

I  had  the  honor  on  two  occasions,  while  in  Now  Oroleans,  to  discuss  the  question  of 
water  supply  before  the  auxiliary  sanitary  association.  The  attention  of  tie  associa- 
tion was  specially  invited  to  the  character  of  rain-water,  to  impurity  in  cisterns,  to 
the  connection  between  disease  and  impure  water  supplies,  and  to  methods  of  purifi- 
cation. A  resolution  of  thanks  was  passed  by  the  association,  and  provision  made  for 
the  publication  of  the  papers  in  pamphlet  form  for  general  circulation. 
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I  have  to  thank  Dr.  Herrick.  secretary  of  the  Louisiana  State  board  of  health,  and 
Mr.  Horter,  vice-president  of  the  citizens'  auxiliary  sanitary  association,  for  furnish- 
ing me  with  the  necessary  samples  for  analysis. 

In  connection  with  the  drinking-water  supply,  two  samples  of  ice  were  examined, 
one  marked  Boston  the  other  Louisiana  ice.  Both  specimens  yielded  satisfactory 
results. 

During  the  period  of  my  stay  in  New  Orleans  the  Mississippi  River  was  flooded  to 
the  danger  line  and  was  exceedingly  turbid.  Its  water  was  totally  unfit  for  drinking, 
except  when  efficiently  purified  by  household  filtration.  The  turbidity  was  similar 
in  character  to  that  of  Wolf  River,  which  was  investigated  last  autumn.  It  consisted 
largely  of  microscopic  points  of  clay.  The  sand  and  grosser  particles  subsided  within 
24  hours,  but  many  days  of  sedimentation  were  required  before  the  fine  clay  cloud  would 
leave  the  water  of  ordinary  clearness.  Much  difficulty  would  be  found  in  treating  this 
water  on  the  lar^e  scale,  so  as  to  procure  a  satisfactory  supply  at  all  seasons*  Even 
household  filtration  is  troublesome  on  account  of  the  impermeability  of  the  first  de- 
posited layer  of  clay.  The  filters  require  frequent  attention.  The  water  is  used,  how- 
ever, in  several  instances  after  filtration.  Samples  passed  through  sandstone  gave 
results  satisfactory  in  proportion  to  the  perfection  of  the  aeration.  Charcoal  filtra- 
tion yielded  excellent  results.  Filtration  through  naper  was  impossible.  Sedimen- 
tation for  24  hours  did  but  little  to  free  the  water  irom  dissolved  organic  matter  or 
from  that  held  in  suspension  along  with  the  fine  clay.  The  river  water  is,  no  doubt,  as 
at  Memphis,  purer  during  the  summer  and  autumn,  when  the  stream  is  low  and  com- 
paratively free  from  suspended  matters.  More  hydrant  water  is  used  in  the  household 
economy  at  these  times,  which  fortunately  correspond  with  the  period  of  scarcity  and 
of  maximum  impurity  in  the  cisterns.  The  filter  suggested  above,  in  connection  with 
the  cistern  supply,  is  unsuitable  for  the  turbid  river  water. 

The  well  waters  of  New  Orleans  are  unfit  for  use.  They  are  but  little  less  impure 
than  the  sewage  water  carried  off  by  the  drainage  canals,  yet  they  are  reported  as 
being  employed  for  family  use,  in  bakeries,  and  for  stock,  especially  in  the  summer, 
when  the  cistern  supply  fails.  The  site  of  the  city  is  water-logged  to  within  a  few 
feet  of  the  surface.  One  well  on  Chestnut  street,  the  least  impure  of  those  examined, 
is  only  10  feet  deep,  and  contains  7  feet  of  water.  The  saturated  soil  is  of  great  depth, 
and  the  ground- water  is  practically  stagnant.  The  filtration  into  the  wells  is  insuffi- 
cient even  to  free  the  water  from  turbidity.  Organic  matter  is  unaffected  by  the  pro- 
cess. The  water  contains  alkaline  carbonates,  chlorides,  large  amounts  of  free  am- 
monia, but  no  nitrates  or  even  nitrites.  In  four  wells  examined,  the  ammonia  from 
organic  matter  amounted  to  .030,  .041,  .044,  and  .080  parts;  while  in  the  sew  ago  from 
the  Orleans  canal  it  only  reached  .120  parts.  These  samples  are  so  impure  that  the 
use  of  well  water  in  New  Orleans  should  be  interdicted.  Even  careful  filtration  should 
not  be  relied  on  to  purify  such  waters.  Filtration  is  not  a  process  by  which  dangerous 
waters  may  be  utilized,  but  simply  a  guard  against  the  possibility  of  danger  in  doubt- 
ful waters. 

The  city  of  Mobile,  Ala.,  has  an  excellent  water  supply,  said  to  originate  in  springs 
about  6  miles  from  the  city.  The  water,  however,  appears  to  consist  of  the  rainfall 
filtered  naturally  through  sand,  which,  while  diminishing  the  quantity  of  ammonia 
and  organic  matter,  gives  but  little  increase  to  the  mineral  constituents.  But  as  this 
supply  is  at  present  rather  costly,  bored  and  dug  wells  are  in  common  use  in  many 
parts  of  the  city,  and  furnish  the  exclusive  supply  in  the  outlying  districts. 

Four  samples  of  each  of  these  well  waters  were  furnished  by  Dr.  Scales,  health 
officer  of  the  city,  for  analysis. 

The  dug  wells  have  a  depth  of  about  18  to  20  feet.  The  mineral  constituents  of  their 
water  are  alkaline  carbonates,  chlorides,  and  nitrates,  varying  from  70  to  120  parts 

Cer  100,000.  These  show  the  water  to  be  of  foul  surface  derivation,  but  altered  for  the 
etter  by  its  percolation  through  the  soil.  Nevertheless,  three  of  them  (north  side 
Broad,  corner  Lawrence  and  Bloodgood,  and  corner  Lawrence  and  Erlura  streets) 
contain  so  much  unaltered  organic  matter  as  to  merit  unqualified  condemnation.  The 
fourth  (west  side  Conception,  between  Augusta  and  Savannah  streets)  gives  a  better 
water.  Its  supply  is  manifestly  derived  from  deeper  strata  than  that  of  the  others, 
although  its  reported  depth  is  only  25  feet.  Its  water  is  similar  to  that  in  the  bored 
wells,  but  there  are,  in  addition, 'signs  of  recent  surface  infiltration  which  cast  sus- 
picion on  the  well,  although  the  water  contained  in  it  at  the  present  time  may  not  be 
unwholesome. 

The  bored  wells  yield  a  water  which  contains  but  little  inorganic  residue  and  is 
comparatively  free  from  organic  matter.  One  of  them,  however  (on  Conception, 
between  Adams  aud  Congress),  leaks  directly  from  the  surface  and  is  contaminated. 
The  otbers  (corner  State  and  Franklin.  Saint  Michael,  between  Warren  and  Dearborn, 
and  corner  Davis  avenue  and  Lawrence)  contain  waters  in  which  the  organic  matter 
is  represented  at  the  present  time  by  the  presence  of  harmless  nitrates.  In  such  cases 
I  have  been  in  the  habit  of  reporting  to  the  individuals  interested  that  the  water  is 
good  but  the  well  of  doubtful  character.    Some  accident  may  at  any  time  interfere 
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with  the  efficiency  of  the  natural  filtration ;  some  leak  may  admit  surface  water  from 
the  overlying  strata  to  taint  the  purity  of  the  well  supply.  These  wells  are  from  50 
to  65  feet  deep,  and  contain  only  one-tenth  of  the  solid  matters  which  are  found  in  the 
shallower  wells.  Their  water  must,  therefore,  come  from  a  distance,  instead  of  by 
percolation  from  the  overlying  surface.  This  fact  appears  to  guarantee  the  purity  of 
their  waters  for  many  years  to  come.  Indeed,  the  probabilities  are  that,  if  leakage 
from  above  is  excluded,  the  wells  may  be  trusted  indefinitely  to  furnish  a  purs 
supply. 

Only  one  specimen  of  cistern  water  was  sent  for  analysis  from  Mobile.  It  was  for- 
warded by  Dr.  Gaines  as  a  sample  of  the  water  supply  used  in  a  house  where  remit- 
tent fever  prevailed  in  the  absence  of  prominent  sources  of  malarial  exhalation  to 
account  for  the  presence  of  the  disease.  It  was  largely  charged  with  vegetable  organic 
matter,  giving  .035  parts  of  albuminoid  ammonia  ana  requiring  1.199  parts  of  oxygen 
per  100*000. 

While  the  waters  from  bored  wells  are  satisfactory,  although  liable  to  pollution  in 
individual  instances,  it  is  to  be  hoped  that  the  city  may  soon  be  enabled  to  do  away 
with  the  necessity  for  their  existence  and  for  that  of  the  shallow  wells  and  impure 
cisterns  which  furnish  a  large  part  of  the  present  supply.  Enlargement  and  extension 
of  the  water- works  would  remedy  the  evil. 


WATER  ANALT8I8. 
By  Dr.  Charles  Smart,  Auittant  Surgeon,  U.  8.  A. 

SECTION  I. 

GENERAL  PRINCIPLES  OF  SANITARY  ANALYSIS. 

The  methods  adopted  in  the  analysis  of  potable  waters  have  undergone  a  radical 
change  during  the  past  generation.  A  knowledge  of  the  composition,  relations,  and 
affinities  of  Tnorganio  substances  preceded  investigation  into  the  complexities  of 
organic  materials.  Most  waters  contain  both  of  these  classes  of  matter,  but  the  chem- 
ist in  analysis  slurred  over  the  unknown  and  apparently  insignificant  and  devoted  all 
his  attention  to  the  known  and  prominent  constituents.    Chemistry  had  reduced  inor- 

fanio  salts  to  their  elements,  and  had  discovered  the  laws  of  quantitative  combination, 
'he  analysis  of  a  complex  admixture  of  inorganic  substances  such  as  exists  in  natural 
waters  became,  under  these  circumstances,  a  resolution  of  the  existing  compounds  into 
other  and  known  combinations  of  their  elements  by  which  their  kind  and  quantity 
were  determined.  The  report  of  the  investigation  was  therefore  a  quantitative  state- 
ment of  the  carbonates,  sulphates,  chlorides,  &c,  existing  in  a  given  quantity  of  the 
water.  This  is  the  popular  idea  of  water  analysis  at  the  present  time;  and,  in  many 
instances,  where  the  attention  of  the  individual  has  not  been  directed  to  questions  of 
water  impurity,  it  is  the  professional  idea  as  well. 

Nor  is  this  surprising ;  for  general  chemistry  has  been  slow  to  give  up  its  exhaustive 
and  formal  analyses  and  to  accept  instead  the  fragmentary  analytical  work  which  has 
been  developed  by  its  sanitary  section.  The  text-books  in  common  use  teach  methods 
for  the  detection,  separation,  and  estimation  of  the  iron,  alumina,  lime,  magnesia,  Ac, 
which  may  be  present  in  a  potable  water,  while  the  obscure  organic  matter  is,  or  was 
until  recently,  passed  over  almost  in  silence.  The  loss  of  weight  which  a  water  resi- 
due suffers  on  ignition  was  the  nearest  approach  made  to  an  estimation  of  the  organic 
substances,  and  here  the  result  is  obscured  by  the  disappearance  of  other  volatile  mat- 
ters which  may  have  been  present  in  the  residue. 

The  formal  analysis  of  general  chemistry  is  in  place  where  a  mineral  water  is  the 
subject  of  the  investigation.  Its  action  on  the  human  system  depends  upon  its  iuor- 
ganio  constituents,  and  it  is  desirable  to  possess  an  accurate  knowledge  of  their  nature 
and  quantity.  But  a  water  which  is  intended  simply  to  repair  the  water- waste  of  the 
system  should  not  introduce  into  it  auy  notable  quantity  of  other  matters.  There  are 
few  waters  which  do  not  contain  some  extraneous  substances,  such  as  sodium  chloride, 
lime,  magnesia,  and  iron,  and  these  are  probably  utilized  in  the  economy,  but  if  no  spec- 
ial action  is  produced  by  them  it  is  needless  to  determine  with  precision  their  various 
proportions.  On  the  other  hand,  where  their  existence  seems  productive  of  special 
effects,  and  an  exhaustive  analysis  is  deemed  requisite,  the  water  containing  them  loses 
its  potable  and  assumes  the  mineral  character. 

But  while  the  inorganic  matter  in  ordinary  waters  is  of  little  consequence,  provided 
its  total  remains  within  the  limit  of  wholesomeness,  it  is  otherwise  with  the  obscure 
and  intangible  organic  matter.  In  one  water  it  may  be  an  innocuous  vegetable  taint 
from  the  wooden  vessel  containing  it,  while  in  others  it  may  consist  of  the  elements  of 
disease,  of  remittent  fever,  dysentery,  typhoid,  cholera,  &c. 
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Recognizing  these  facts,  the  attention  of  investigators  has  of  late  years  been  with- 
drawn from  the  mineral  to  the  organic  constituents  of  the  water  supply.  What  was 
formerly  brought  to  the  balance  in  all  its  individual  items  is  now  weighed  only  in  toto. 
What  was  slurred  over  as  the  volatile  matters  lost  on  ignition  is  now  closely  ques- 
tioned on  every  side  for  evidence  as  to  its  quantity  {  quality,  and  origin.  The  organic 
matter  is  made  the  central  point  to  which  all  investigation  tends.  It  is  surrounded  by 
many  difficulties,  and  it  remains  for  the  future  to  furnish  means  for  the  definite  deter- 
mination of  quantity  and  the  distinct  differentiation  of  quality.  At  present  analysis 
can  only  approximate  toward  the  one,  and  suggest  from  its  increasing  experience  con- 
cerning the  other.  But  imperfect  as  its  results  may  be  considered  when  viewed  from 
the  standpoint  of  scientific  accuracy,  it  forms  the  most  efficient  guard  which  we  pos- 
sess against  the  introduction  of  disease  by  the  water  supply.  Certain  limits  of  organic 
impurity  have  been  assigned  within  which  waters  have  been  classified  as  pure,  usable, 
and  dangerous  or  unfit  for  use ;  and  although  the  correctness  of  these  limits  cannot  be 
supported  by  satisfactory  evidence  in  all  cases,  they  have  been  assigned  by  those 
(Frankland  Wanklyn,  Tidy  De  Chanmont,  &c.)  who  have  devoted  years  of  attention 
to  the  subject,  and  ought,  therefore,  to  be  accepted  until  modified  by  further  research. 

Organic  matter  consists  essentially  of  the  lour  elements,  carbon,  nitrogen,  hydro- 
gen, and  oxygen.  When  heated  in  the  presence  of  atmospheric  air,  the  chemico- vital 
tie  which  binds  them  together  is  destroyed,  and  each,  during  the  process,  forms  sim- 
pler and  volatile  combinations  which  are  immediately  dissipated.  Hence  the  old 
method  by  ignition  for  determining  the  amount  of  organic  matter.  But  heat  alone 
suffices  to  sever  the  chemico- vital  bond,  in  which  case,  while  the  whole  of  the  nitro- 
gen, hydrogen,  and  oxygen  are  dissipated,  the  greater  part  of  the  carbon  remains,  often 
S reserving  m  a  black  eschar  the  form  and  general  appearance  of  the  original  material, 
arbon,  thus  seeming  to  constitute  the  basis  or  matrix  of  the  organic  tissue,  has  been 
viewed  as  the  characteristic  element  of  organic  nature.  Organic  chemistry  has,  in- 
deed, been  called  the  chemistry  of  carbon.  But  there  is  a  higher  chemistry  than  the 
organic.  There  is  a  vital  chemistry;  and  if  the  former  is  rightly  expressed  as  the 
chemistry  of  carbon,  the  latter  may  with  equal  propriety  be  set  down  as  the  chem- 
istry of  nitrogen.  There  are  organic  products — products,  of  course,  of  vital  action — 
which  contain  no  nitrogen,  such  as  the  earthy  matters  which  constitute  two-thirds  of 
bone  tissue,  cellulose,  starch,  sugar,  and  fat,  but  these  are  either  mechanical  supports 
or  organio  stores  for  future  assimilation.  The  vital  tissues  which  elaborate  them  are 
nitrogenous. 

And  as  carbonic  acid  is  the  first  step  in  the  advance  of  carbon  towards  organiza- 
tion and  the  last  in  its  decomposition,  under  ordinary  circumstances,  so  ammonia  may 
usually  be  viewed  as  the  first  and  last  stage*  in  which  the  nitrogen  of  a  vitalized  or- 
ganism makes  its  appearance.  From  ammoniacal  salts  the  nitrogen  of  the  vegetable 
world  is  obtained,  forming  azotized  tissues  which  directly  or  indirectly  furnish  the 
pabulum  for  the  animal  kingdom.  The  waste  and  decay  of  animal  life  return  the  ele- 
ment to  the  simple  ammoniacal  combination,  in  which  condition  it  is  ready  to  repeat 
its  history  in  another  generation.  The  name  of  azote,  which  was  applied  to  this  ele- 
ment, from  its  passivity  as  an  atmospheric  gas,  is  clearly  a  misnomer.  On  the  con- 
trary, it  would  seem  to  be  the  chemical  element  of  life — the  material  sine  qua  non  of  vi- 
talized action.  Organized  products  may  not  contain  it,  but  without  its  presence  in 
more  complex  tissues  they  wonld  not  have  had  existence. 

Furthermore,  the  more  nitrogen  an  organic  tissue  or  product  contains,  the  more 
complex  is  it?  and  the  greater  the  possibility  of  poisonous  products  being  evolved  in 
its  decomposition.  In  the  vegetable  kingdom  most  of  the  powerful  poisons  contain 
nitrogen,  while  among  animal  products,  or  the  products  of  their  decomposition,  there 
is  scarcely  a  deleterious  su bstance  whi ch  is  not  azotized.  In  view  ing  the  organ ic  matter 
which  may  be  present  in  a  water,  its  nitrogen  would  seem  to  be  the  all-important 
element. 

Not  only  has  the  nitrogen  of  existing  organic  matter  to  be  studied  in  the  sanitary 
analysis  of  a  water,  but  all  the  nitrogen  which  it  contains  is  of  interest  as  having 
formed  part  of  a  living  organism  at  some  period  more  or  less  remote. 

Ammonia,  as  being  the  last  stage  of  the  nitrogenous  decomposition,  or  the  inorganic 
result  of  the  destruction  of  vitalized  tissues,  is  an  important  item  in  the  analysis. 
Its  quantity  must  be  carefully  determined  and  due  consideration  given  to  the  value 
of  its  presence  as  bearing  on  the  quality  of  the  water.  Ammonia  in  a  rain  water 
drawn  from  a  sound  and  clean  cistern  has  manifestly  a  significance  differing  from  that 
which  attaches  to  its  presence  in  a  well-water  with  a  vault  or  stable  within  the  area 
of  drainage.  In  the  one  case  it.  is  washed  from  the  house-roof,  and  is  a  product  prob- 
ably of  coal  combustion ;  in  the  other  it  filters  through  the  soil,  and  is  a  product 
probably  of  the  decomposition  of  animal  waste. 

The  nitrates  and  nitrites  which  may  be  present  in  a  water  must  likewise  be  studied 
as  yielding  in  port  ant  information  concerning  the  quality  of  the  sample.  These  are 
frequently  formed  during  the  slow  resolution  of  complex  nitrogenous  materials. 

But  there  are  methods  of  investigation  whioh,  without  having  special  reference 
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to  the  presence  of  nitrogen,  yield,  nevertheless,  so  much  information  regarding  t 
organic  matter  of  a  water  that  they  mast  he  embraced  in  the  scheme  of  anaTys 
The  sanitary  interests  involved  in  a  question  of  doubtful  water  supply  are  too  imp< 
tant  to  warrant  an  official  decision  without  a  careful  consideration  of  all  the  eviden 
procurable.  Of  these  methods,  that  by  ignition,  the  old  process,  must  not  be  ov* 
looked,  while  an  estimation  of  the  quantity  of  oxygen  required  by  the  oxidizal 
matters  in  the  water  often  throws  light  on  their  character  wnen  received  per  se  or 
connection  with, other  analytical  results. 

All  organic  material  has  a  proportion  of  inorganic  matter  involved  in  its  cheraic 
vital  constitution.  These  inorganic  substances  are  various,  but  one  salt,  sodiu 
chloride,  is  of  special  interest  to  the  water  analyst.  It  is  the  salt  of  the  anim 
economy,  present  in  all  the  excretions  and  liberated  in  all  the  decompositions.  It 
found  in  all  natural  waters,  and  its  quantity  is  sometimes  a  chief  witness  in  cases 
suspected  contamination. 

Microscopic  examination  is  valuable  as  corroborative  of  the  findings  by  the  chemie 

',  evidence.    No  analysis  should  be  deemed  complete  which  does  not  comprise  an  inve 

r  tigation  of  the  sediment  by  its  means.     The  sediment  of  every  water  is  complex  an 

would  repay  continued  study,  but  there  are  general  characters  which  can  be  seen  at 

glance.    The  few  mineral  particles  and  still  field  of  a  pure  well  water  is  wholly  diffe 

ent  from  the  active  life  which  appears  in  a  water  charged  with  vegetable  impurit; 

and  the  living  forms  in  characteristic  specimens  of  the  latter  are  markedly  dinerei 

from  those  which  are  discovered  in  water  where  the  contamination  is  of  animal  origii 

'  The  experimental  results  of  the  investigations  indicated  cannot  be  summed  up  an 

|l  expressed  as  an  opiniou  on  the  quality  of  the  water.     The  history  of  the  samp] 

1  must  be  known  and  the  results  weighed  in  connection  with  it.    This  may  appear  as 

formal  acknowledgement  of  the  valuelessness  of  the  various  processes.    But  a  moment 

»'!  thought  will  serve  to  realize  that  each  variety  of  potable  water  has  an  average  const 

tution.    A  rain  water  in  its  dissolved  matters  differs  materially  from  a  spring  watei 

on  account  of  the  difference  in  its  antecedent  history.    The  amount  of  chlorine,  fc 

!|:  example,  which  might  exist  in  the  spring  without  prejudice  to  its  wholesomeness  wonl 

|j !  suffice  to  condemn  the  stored  rain  water  of  an  underground  cistern,  while  the  ammouii 

l(  as  already  instanced,  which  might  mean  little  in  the  rain  water  would  in  the  sprin 

Ii !  be  suggestive  of  daugerous  contamination. 

The  sanitary  analysis  of  a  water  is  thus  Been  to  consist  of: 

1st.  A  determination  of  the  total  solids,  for  the  purpose  of  ascertaining  whether  th 
sample  comes  within  the  limits  of  potability,  with  incidental  observations  on  the  gen 
|j|  eral  character  of  the  inorgauic  salts. 

2d.  The  loss  suffered  by  the  total  solids  on  ignition,  as  affording  a  view  of  the  organ! 
matter  in  tote,  and  possibly  a  further  insight  into  the  character  of  the  saline  constitu 
1 1  ents. 

3d.  An  estimation  of  the  quantity  of  oxygen  necessary  to  oxidize  the  oxidizable  matter 
present  in  the  water,  as  affording  a  view,  when  taken  in  connection  with  other  experi 
ments,  of  the  organic  matter  on  its  carbonaceous  side. 

4th.  An  estimation  of  the  amount  of  ammonia  which  can  be  obtained  as  the  last  stag 
in  the  destruction  of  the  organic  matter  present,  as  giving  a  view  of  the  said  organii 
matter  from  its  nitrogenous  side. 

5th,  6th,  7th.  Determinations  of  the  ammonia,  nitrous  and  nitric  acids,  as  indicating 
the  amount  of  organic  matter  which  may  have  been  present  in  the  water  at  a  pcria 
more  or  less  remote,  and  defining  the  period  when  viewed  in  conjunction  with  other  con 
sideratious. 

8th.  A  determination  of  the  chlorine  present,  as  bearing  on  sewage  contamination 

9th.  The  examination  of  the  sediment  by  the  microscope,  as  yielding  corroborative  evi 
dence  as  to  grade  and  kind  of  impurity.  * 

10th.  A  study  of  the  source  and  surroundings  of  the  water  supply,  in  connection  witl 
the  results  of  the  investigations  above  enumerated,  to  furnish  a  proper  appraisemen 
of  the  value  of  the  said  results. 

SECTION  II. 

PRELIMINARIES. 

To  permit  of  the  performance  of  all  the  experiments  which  are  included  in  a  sanitan 
analysis,  half  a  gallon  of  the  water  is  necessary.  Less  may  answer,  provided  that  ni- 
trates are  absent ;  but  as  this  cannot  be  ascertained  until  the  investigation  is  in  prog- 
ress, it  is  well  to  decline  the  examination,  unless  the  quantity  which  may  be  needful 
has  been  furnished.  To  afford  satisfaction  to  the  operator  by  the  self-consistency  ol 
his  results,  all  his  experiments  should  be  made  ou  the  same  sample.  Water  supplies 
are  not  identical  in  constitution  from  day  to  day.  The  character  of  a  cistern  water  u 
changed  by  every  influx  from  the  roof.  The  constituents  of  well  waters  fluctuate.  Iu 
shallow  wells  they  are  lessened  in  wet  weather ;  in  deep  wells  and  springs,  although 
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less  changeful,  they  are  not  fixed  quantities.  In  rivers  the  rise  and  fall  alter  the  pro- 
portion of  the  solids  to  the  containing  water,  and,  as  now  one  tributary  and  again 
another  becomes  the  source  of  flooding,  the  proportion  of  the  solids  to  each  other  is 
altered.  Suppose  the  nitrites  in  a  leaky  cistern  have  been  determined,  and  that  the 
operator,  having  been  on  short  allowance,  has  to  obtain  another  supply  for  the  esti 
mation  of  nitrates ;  it  is  possible  that  a  change  by  dilution  may  have  taken  place  in 
the  meantime,  and  that  the  nitric  acid  in  the  second  sample  may  be  insufficient  to  ac- 
count for  the  nitrous  acid  of  the  first.  The  existence  of  nitrates  in  the  case  cannot  be 
determined,  and  so  far  as  they  are  concerned,  the  work  done  is  valueless.  So  the 
nitrogenous  view  of  the  organic  matter  in  one  specimen  is  not  comparable  with  the 
carbonaceous  view  obtained  from  a  second,  except  on  the  assumption,  which  cannot  be 
warranted,  that  no  change  has  meanwhile  taken  place  in  the  character  of  the  water. 

Great  care  is  required  that  the  water  furnished  be  a  fair  sample  of  the  supply  to  be 
investigated.  It  may  seem  trifling  to  insist  that  the  specimen  should  be  collected  in 
clean  bottles,  but  in  practice  it  will  be  found  needful  to  dwell  upon  this  point.  A 
gentleman  much  interested  in  water  supplies,  intelligent,  and  careful,  presented  a 
sample  in  a  wickered  demijohn  for  examination.  It  nad  been  collected  by  himself 
with  all  proper  precautions.  Torula  cells  were  found  in  the  sediment,  which  led  to 
the  discovery  of  a  rotten  cork  still  odorous  from  its  connection  with  the  alcoholic  fer- 
mentation. A  sample  of  water  forwarded  for  analysis  iu  a  stone  jug  was  declined,  as 
its  analysis  would  nave  resolved  itself  into  a  determination  of  how  much  lager  beer 
was  contained  in  the  vessel  at  the  time  the  water  specimen  was  introduced.  Stone 
jugs,  wickered  demijohns,  and  dark-colored  glass  should  be  inadmissible,  unless  the 
analyst  is  himself  the  collector.  Clear  glass  bottles  which  show  their  quality  of  clean- 
liness at  a  glance  should  be  selected.  They  mast  be  rinsed  out  several  times  with 
water  from  the  source  which  is  to  furnish  the  sample,  and  the  corks  used  should  be 
new  and  sound.    Glass-stoppered  bottles  are  preferable. 

But  a  water-supply  may  be  misrepresented  by  its  sample  in  a  less  obvious  manner. 
Thus,  a  well-water  in  Grenada,  Miss.,  was  found  to  be  of  bad  quality.  As  other  wells 
in  this  vicinity  contained  good  water,  its  impurity  was  conceived  to  be  of  local  origin. 
On  investigation,  there  appeared  no  cause  for  the  inferiority  in  quality  until  it  was 
discovered  that  a  new  pump  had  been  inserted  on  the  previous  day,  and  that  the  water 
had  been  rendered  less  clear  than  usual  by  the  disturbance  incidental  to  the  work. 
The  sample  furnished  under  these  circumstances  did  not  fairly  represent  the  water- 
supply  from  that  well.  Analysis  enables  one  to  pronounce  upon  a  water  only  as  it  ex- 
isted at  the  time  the  sample  was  collected.  If  accidental  circumstances  rendered  it 
impure  at  that  time,  no  inference  oan  be  drawn  as  to  its  condition  under  ordinary  cir- 
cumstances. Hence,  if  the  sample  is  intended  to  illustrate  the  character  of  the  supply 
under  the  conditions  which  ordinarily  obtain,  it  should  be  collected  under  those  con- 
ditions.  But  if  these  are  subject  to  irregular  or  seasonal  alterations,  as  is  the  case 
with  river  waters,  the  value  of  the  analysis  is  necessarily  restricted. 

The  label  of  each  bottle  should  state  all  particulars  which  bear  upon  the  quality  of 
the  contained  water,  or  a  mark  for  identification  may  be  placed  upon  the  label  and 
the  particulars  given  in  a  letter  of  transmittal.  The  information  furnished  cannot  be 
too  full. 

In  the  case  of  raised  tanks  or  cisterns,  in  addition  to  the  locality  there  should  be 
stated  the  capacity  of  the  cistern  and  the  material  of  which  it  is  constructed ;  whether 
provision  is  made  for  covering,  shading,  and  ventilating  it;  its  age,  and  length  of 
time  since  last  cleaned ;  whether  there  is  much  or  little  water  in  it ;  the  material  of 
the  roof  which  supplies  it,  tin,  slate,  shingle,  &c. ;  whether  any  special  effort  is  made 
to  insure  purity,  as  by  the  use  of  a  cut-off,  an  accessory  or  sedimentary  cistern,  or 
some  process  of  household  filtration ;  whether  there  are  any  sources  of  impurity  in  the 
vicinity  which  might  affect  the  supply,  as  the  proximity  of  gas  works,  &c,  whether 
any  character  of  unwholesomcness  has  been  imputed  to  the  water,  and  whether  the 
sample  represents  the  supply  in  its  best,  worst,  or  average  condition. 

In  the  case  of  underground  cisterns  there  should  be  noted  the  material  and  depth  of 
cistern,  with  depth  of  the  contained  water,  material  of  roof,  possible  sources  of  aerial 
contamination,  proximity  of  stables,  water  closets,  or  privy  vaults,  with  the  level  of 
the  contents  in  the  last  in  relation  to  the  water  level  of  the  cistern^  character  of  surface 
and  subsoil  drainage,  age  and  condition  of  cistern,  and  other  points  as  mentioned  in 
connection  with  the  supply  in  raised  tanks. 

With  respect  to  wells,  the  depth  of  the  well  and  of  its  contained  water  should  be 
given  together  with  all  particulars  concerning  the  drainage  into  it.  The  proximity 
of  large  trees  is  a  point  which  should  invariably  be  noted. 

Iu  spring  waters  the  probable  source  of  the  supply  and  possible  sources  of  contam- 
ination should  bo  enumerated.  These  waters  are  often  tainted  by  admixture  with 
surface  washings  which  the  expenditure  of  a  little  labor  could  easily  prevent.    The 

Sroxiinity  of  cemeteries  should  always  be  stated  and  the  probable  direction  of  their 
rainage. 
River  samples  should  have  mentioned  with  regard  to  them  the  exact  point  from 
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which  they  were  derived  and  the  distance  of  this  below  such  sources  of  impurity 
constituted  by  sewage  inflow  and  manufactory  refuse.  The  stage  of  the  river  is  also 
important,  as  the  turbidity  which  increases  with  a  rise  in  the  water  level  adds  cor- 
respondingly to  the  impurity. 

In  entering  these  particulars  on  the  laboratory  record,  a  note  should  be  appended 
as  to  the  physical  characteristics  of  the  water.  Pure  water  is  colorless,  at  least  if 
seen  in  the  clear  quart  or  half-gallon  bottles  in  which  it  is  submitted  to  the  analyst 
Some  operators  make  use  of  a  long  tube  through  which  the  color  of  a  reflected  whits 
light  is  observed,  but  this  is  needless,  as  all  that  can  be  learned  by  such  observations 
can  be  got  at  more  definitely  by  other  processes.  Water  which  contains  vegetable 
matter  has  frequently  a  tinge  of  yellow.  But  various  grades  of  turbidity  are  more 
common  than  color  alterations.  These  range  from  a  simple  loss  of  lnster  through 
various  degrees  of  haziness  and  cloudiness  to  well  denned  turbidity  from  particle*  in- 
dividually visible.  The  water  may  often  appear  to  be  altered  in  color  by  the  color 
of  its  suspended  cloudiness.  Carbonaceous  matters  in  cistern  water  darken  the  sample. 
Clay  gives  frequently  a  rusty  or  dark  colored  haze  in  well  and  river  specimens.  Note 
should  be  taken  of  the  presence  of  water-fleas,  larvaj  of  insects,  or  other  visible  im- 

Eurities.  The  odor  of  the  water  is  also  to  be  observed.  Well  waters  turbid  from  clay 
ave  sometimes  a  bad  odor  depending  on  the  decomposition  of  sulphides,  but  the  water 
may  not  necessarily  be  unwholesome.  Some  good  wells  in  Duckhill,  Miss.,  are  thus 
affected.  The  odor  of  vegetable  matter  can  frequently  be  determined  in  the  sample. 
The  decomposition  of  sulphates  in  the  presence  of  vegetable  organic  matter  may  com- 
municate a  sulphuretted  taiut  to  the  water. 

The  water  sample  should  be  subjected  to  analysis  as  soon  as  received.  Changes 
may  take  place  in  it  destructive  of  the  evidence  which  it  is  the  object  of  the  analysis 
to  educe.  For  example,  the  trace  of  ammonia,  which  in  a  deep  well-water  testifies  to 
the  entrance  of  surface  impurities,  may  be  lost  by  the  development  and  growth  of 
vegetable  spores.  Dissolved  organic  matter  may  be  destroyed  by  its  prolonged  con- 
tact with  the  oxygen  which  may  be  present  in  solution,  or  it  may  be  removed  bv 
infusorial  growth  which  transfers  it  to  the  bottom  of  the  bottle  as  an  organic  sedi- 
ment. The  instances  where  deterioration  results  from  keeping  must  be  very  infre- 
quent, but  uot  so  those  in  which  the  sample  gives  a  better  character  to  the  water 
than  would  have  been  warranted  by  the  examination  of  a  freshly  drawn  specimen. 
Deterioration  may  occur  in  waters  which  have  much  organic  sediment  when  they  are 
kept  at  a  temperature  higher  than  that  which  prevailed  at  their  source.  If  the  period 
elapsing  between  the  collection  and  examination  of  a  specimen  exceeds  a  few  days, 
their  number  should  be  specified  as  a  part  of  the  analytical  record. 

When  a  water  which  is  more  or  less  turbid  is  permitted  to  stand  for  a  few  hours,  a 
precipitation  takes  place  of  the  suspended  matters  which  constitute  the  turbidity. 
The  heavier  and  grosser  particles  settle  first,  leaving  above  them  a  cloud  or  hace  of 
the  lighter  and  finer  particles  with  a  stratum  of  clear  water  over  all.  Ultimately  the 
haze  settles  and  the  whole  of  the  water  is  clearer  and  purer  than  it  was  when  freshly 
drawn.  The  solid  mineral  particles  in  their  precipitation  entangle  and  carry  down 
the  fine  organic  debris  which  may  have  been  suspended.  In  an  ordinary  sanitary 
analysis  the  whole  of  this  sediment  is  to  be  shaken  up  and  redistributed  in  the  water. 
The  object  of  the  examination  is  to  determine  the  character  of  the  water  as  drawn  for 
a  water-supply,  and  the  contents  of  the  sample  bottle,  whether  clear  or  turbid,  should 
represent  tne  supply  as  used  by  its  consumers.  If  the  clear  water  from  a  sediments! 
sample  is  examined,  the  analysis  will  not  show  the  quality  of  the  water  consumed, 
but  its  quality  as  purified  by  an  efficient  process  of  sedimentation.  It  may  be  of  im- 
portance to  know  this — in  which  case  operations  have  to  be  conducted  on  both  the 
turbid  and  sedimented  waters — but.  if  the  question  at  issue  is  the  condition  of  a  given 
water  which  is  truly  represented  by  its  sample,  all  the  constituents  of  that  sample  in 
their  naturally  existing  proportions  must  be  included  in  the  examination. 

The  weights  and  measures  used  are  those  of  the  metric  system — grams  and  cubio 
centimeters.  A  gram  is  a  weight,  equal  to  that  of  a  cubic  centimeter  of  distilled  water 
when  at  its  maximum  density ;  the  centimeter  being  the  hundredth  part  of  a  meter, 
and  the  meter  the  ten-millionth  part  of  the  distance  from  the  equator  to  the  pole.  One 
thousand  cubic  centimeters  are  one  liter.  In  dealing  with  volumes  of  water,  however, 
we  are  frequently  confronted  with  other  expressions  of  measurement  such  as  cubio 
Inches  and  the  U.  8.  and  imperial  gallons. 

1  liter =15,43-2.328  grains =61.027  cubic  inches  =  .26  U.  S.  and  .22  imperial  gallon, 

1U.  S.  gallon  =58,372.175  grains =231  cubic  inches =3.785  liters «=  .833  imperial 
gallon. 

1  imperial  gallon=70,000  grains =277.274  cubic  inches =4.543  liters  =1.2  U.  S. 
gallons. 

In  the  experimental  work  of  analysis  various  quantities  of  water  are  operated  on. 
In  one  case,  where  the  quantitative  test  is  of  greater  sensitiveness  or  the  substance  to 
be  determined  exists  in  larger  quantity,  a  small  volume  of  the  water  may  suffice  for 
the  determination.    In  another,  where  the  test  is  less  sensitive  or  the  substance  in 
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smaller  quantity,  a  larger  volume  may  have  to  be  employed.  On  this  account  it 
becomes  necessary  to  express  tbe  results  by  ratio  as  in  other  matters  we  speak  of  per- 
centages to  insure  a  better  appreciation  oi  the  statement.  In  tbe  analyses  on  which 
this  report  is  based,  the  expression  of  results  is  in  parts  of  the  substance  estimated  in 
every  100,000  parts  of  the  water  under  examination.  This  mode  of  statement  has  been 
adopted  because  it  appears  to  be  growing  in  favor  among  analysts ;  and  in  order  to 
admit  of  ready  comparison  between  the  results  of  different  operators,  it  is  advisable 
that  one  mode  of  expression  bo  adhered  to.  Milligrams  per  100  cubic  centimeters  are 
synonymous  with  parts  per  100,000. 

In  conversiug  with  individuals  who  are  unaccustomed  to  the  technical  expression 
it  may  be  necessary  to  render  parts  per  100,000  into  grains  per  gallon  as  the  latter 
satisfies  inquiry  more  efficiently  by  the  sense  of  absolute  quantity  which  it  embodies. 
Multiplication  by  .58372  converts  parte  per  100,000  into  grains  per  U.  S.  gallon ;  by  .7 
into  grains  per  imperial  gallon. 

SECTION   III. 

ON  THE  TOTAL  SOLIDS  AND  THE  LOSS  ON  IGNITION. 

The  total  amount  of  the  dissolved  solids  in  a  water  is  obtained  by  driving  off  the 
water  at  the  boiling  temperature  and  weighing  the  residue.  It  is  not  necessary  to 
employ  more  than  100  c.  c.  of  the  water  for  this  experiment.  If  a  larger  quantity  is 
used,  on  the  ground  that  the  error  in  weighing  will  be  proportionally  lessened,  it  will 
be  needful  either  to  evaporate  in  a  larger  disk  than  can  be  brought  to  the  balance  or 
to  prolong  the  evaporation  in  a  small  disk  by  repeated  additions  of  the  water  until  ifa 
is  all  dissipated.  In  the  former  case  there  will  be  a  loss  during  the  transfer  to  a 
smaller  dish ;  in  the  latter  the  continued  ebullition  may  be  destructive  of  organic 
matter,  while  atmospheric  dust  may  add  unauthorized  weight  to  the  water  residue. 
The  accuracy  which  is  theoretically  gained  by  operating  on  a  larger  quantity  may  be 
lost  in  practice  by  the  circumstances  attending  the  larger  operation.  Besides,  100  o. 
o.  usually  present  a  very  tangible  residue.  Seldom,  even  in  the  examination  of  rain- 
waters, is  it  needful  to  employ  more. 

The  evaporation  is  conducted  in  a  platinum  dish  over  a  water-bath,  the  contents  of 
which  are  kept  boiling  vigorously,  in  order  to  have  no  unnecessary  prolongation  of 
the  exposure.  The  dishes  used  in  the  experiments  recorded  in  this  report  were  3 
inches  in  diameter,  and  weighed  from  39  to  47  grams.  Their  small  size  saved  the 
balance  but  rendered  them  incompetent  to  hold  the  100  c.  c.  at  one  charge.  They 
were  filled  at  first  and  after  the  evaporation  had  proceeded  for  some  time,  the  re- 
mainder of  the  charge  was  added.  It  is  advisable  to  leave  the  platinum  dish  on  the 
bath  for  ten  minutes  after  all  the  water  has  disappeared,  in  order  to  insure  a  thorough 
drying,  as  organic  matter  is  usually  tenacious  of  moisture. 

The  dish  is  then  removed  and  its  exterior  wiped  with  a  clean  absorbent  towel.  As 
soon  as  it  has  lost  its  excess  of  temperature,  it  is  placed  on  the  pan  of  the  balance  and 
weighed.  The  weighing  must,  of  course,  be  performed  with  as  much  accuracy  as  the 
balance  will  permit,  for,  although  in  the  matter  of  total  solids  it  may  be  of  little  ac- 
count whether  there  are  20  or  21  milligrams  in  the  dish,  unless  this  point  is  accurately 
settled,  the  loss  on  ignition,  to  be  subsequently  determined,  cannot  be  obtained.  The 
known  weight  of  the  dish  having  been  deducted  from  the  weight  found  by  the  experi- 
ment, the  result  is  the  amount  of  the  total  solids  in  the  quantity  of  water  evaporated, 
but  since  100  c.  c,  which  contain  100,000  milligrams,  were  employed,  the  weight  of  the 
residue  in  milligrams  is  the  total  solids  of  the  water  expressed  in  parts  per  100,000. 

The  balance  should  be  placed  on  a  firm  and  level  stand  in  a  room  free  from  draughts, 
and  with  a  northern  exposure,  so  that  heat  rays  may  not  impinge  on  any  of  its  parts. 
Accurate  adjustment  is  essential,  and  if  any  one  has  been  near  the  instrument  since  it 
was  last  in  use  by  the  operator,  its  condition  should  be  inspected  before  any  process  of 
weighing  is  undertaken. 

The  appearance  of  the  residue  often  gives  information  concerning  the  inorganic 
matters  present.  Lime  carbonate  is  deposited  over  the  whole  of  the  interior  of  the 
dish  from  the  original  level  ot  the  water  which  was  contained  in  it.  Lime  sulphate 
thickens  the  white  coating  towards  the  bottom,  and  if  it  is  present  there  are  no  alka- 
line carbonates  among  the  more  soluble  salts  which  the  water  has  left  in  a  crystalline 
crust  in  the  bottom  of  the  capsule.    They  are  probably  chlorides,  sulphates,  or  nitrates. 

The  platinum  disk  is  now  placed  upon  a  support  and  the  Bunsen  flame  is  passed  along 
its  exterior  so  that  every  part  of  it  may  be  brought  to  a  dull  redness.  Water  of  crys- 
tallization is  dissipated  from  the  salts  which  contain  it,  such  as  the  sodium  and  mag- 
nesium sulphates,  leaving  them  crisped  and  effloresced.  Ammoniacal  salts  are  volatil- 
ized. Lime  sulphate  becomes  anhydrous.  Organic  matter  is  charred,  and  if  small  in 
quantity,  gives  a  faint  darkening  of  the  inorganic  film,  which  is  entirely  removed 
by  a  continuance  of  the  heat.  If  it  is  present  in  larger  quantity  the  film  may  become 
streaked  with  concentric  linos  of  darker  color,  which  require  a  longer  exposure  to  the 
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flame  before  they  disappear.  In  highly  organic  residues  the  blackening  is  deep  tU 
over  the  interior,  empyreamatic  fumes  arise,  points  of  ignited  carbon  make  their 
appearance,  and,  if  nitrates  are  present,  the  energy  of  the  combustion  may  be  much 
increased  and  nitrous  fumes  detected  in  the  vapors.  Lime  carbonate  may  suffer  some 
loss  during  the  ignition.  Lime  sulphate  may  be  in  part  reduced  to  sulphide  by  the 
carbon  of  the  organic  matter.  Magnesium  onloride  if  present  loses  its  chlorine  and 
becomes  represented  by  the  oxide.  But  the  heat  should  never  be  so  great  as  to 
loss  to  the  sodium  chloride. 

The  dish  is  now  permitted  to  cool  and  the  film  is  moistened  with  a  few  drops  of  i 
monium  carbonate  solution  to  recarbonate  any  lime  which  may  have  been  reduced. 
The  water  and  volatile  alkali  are  then  dissipated  by  a  gentle  reapplioation  of  the  flame, 
the  dish  is  removed  to  a  good  conducting  surface  to  cool,  and  when  cold  it  is  again 
weighed.  The  difference  between  this  weight  and  that  ^previously  obtained  is  the 
weight  of  the  various  substances  lost  on  ignition ;  the  difference  between  it  and  that 
of  the  platinum  capsule  is  the  weight  of  the  inorganic  residue.  The  laboratory  note 
book  records  the  experiment  thus : 

39. 3425  after  ignition. 
39. 455  total  weight.  — . 217    capsule.  n<x  ,> 

— .  217  capsule.  1 12  5  1 

J  .  1255  inorganic  residue  =  <  >  parts  per  100,000. 

.  238  total  solids  =  \  .  1125  dissipated.  I  goo  q  I 

It  must  not  be  forgotten  that  by  continued  use  in  these  experiments  the  platinum 
capsule  is  liable  to  lose  weight.  To  avoid  error  from  this  source  its  condition  should 
be  closely  watched  and  its  recorded  weight  amended  when  necessary. 

After  the  weight  of  the  inorganic  residue  has  been  taken,  a  few  drops  of  distilled 
water  are  added  to  it  and  the  process  of  solution  observed.  The  soluble  salts,  chlorides, 
carbonates,  and  sulphates  disappear,  while  earthy  carbonates  and  lime  sulphates,  silica, 
and  clay  remain  undissolved.  The  liquid  in  the  capsule  is  poured  into  a  small  filter  and 
a  drop  of  the  filtrate  permitted  to  fall  on  a  piece  of  red  litmus  paper :  a  blue  stain  shows 
the  presence  of  sodic  or  potassic  carbonate.  A  second  drop  deposited  on  a  glass  plate 
is  brought  in  contact  with  diluted  hydrochloric  acid;  effervescence  confirms  the  pret- 
ence or  these  soluble  carbonates.  A  third  drop  is  touched  with  a  glass  rod  which  hat 
been  dipped  in  a  solution  of  baric  chloride  acidulated  with  hydrochloric  acid ;  a  whitish 
turbidity  indicates  the  presence  of  sulphates. 

The  filter  is  thrown  aside,  and  a  little  diluted  hydrochloric  acid  is  added  to  the  res- 
idue in  the  platinum  capsule.  As  it  is  made  to  flow  over  the  film  of  earthy  matter, 
a  wave  of  effervescence  attends  the  destruction  of  the  lime  carbonate.  The  insoluble 
turbidity  is  lime  sulphate,  clay,  and  silica.  The  sulphate  is  dissolved  by  the  addition 
of  water, — the  clay  adheres  to  the  sides  of  the  dish  and  is  removed  witn  difficulty, — 
the  silica  settles  as  an  insoluble  sediment. 

These  observations  occupy  but  little  more  time  than  is  necessary  to  cleanse  the  cap- 
sule before  laying  it  aside,  but  when  the  results  are  considered  in  connection  with  the 
chlorine  and  nitric  acid  estimations  which  are  essential  parts  of  the  analysis  and  with 
the  total  solids  as  already  found,  a  satisfactory  appreciation  of  the  character  of  the 
inorganic  constituents  of  the  water  may  often  be  obtained. 

The  quantity  of  total  solids  which  is  compatible  with  potability  depends  primarily 
on  the  amount  of  the  included  organic  matter,  and,  so  far  as  it  is  concerned,  tne  whole* 
someness  of  the  sample  will  bo  decided  by  the  results  of  the  organic  analysis.  With 
respect  to  the  inorganic  residue,  the  quantity  will  depend  on  tne  nature  of  the  sub- 
stances. According  as  sodium  chloride,  carbonate  and  sulphates  of  the  alkalies,  lim* 
salts  or  those  of  magnesia  predominate  in  the  water  the  greater  will  be  the  tendency 
of  equal  qualities  to  produce  effects  incompatible  with  potability,  and  the  less  the 
total  amount  which  will  define  the  limit  of  wholesomeness.  But  practically  the  ques- 
tion is  often  solved  without  reference  to  these  considerations.  Well,  river,  and  spring 
waters  which  contain  less  than  30  parts  of  inorganic  residue,  have  not  been  charged 
by  experience  with  the  production  of  any  specific  effects,  no  matter  what  their  consti- 
tution, unless  their  taste  has  indicated  tho  possession  of  mineral  qualities,  in  which 
case  the  question  of  their  potability  is  never  at  issue.  If  the  water  under  examination 
contains  less  than  30  parts,  it  may  therefore  bo  reported  as  wholesome  so  far  as  its 
inorganic  constituents  are  concerned. 

On  the  other  hand,  if  the  sample  contains  100  parts,  it  may  be  unhesitatingly  con- 
demned as  unfit  for  use,  no  matter  what  the  itemized  list  of  its  salts.  The  use  of  such 
a  water  may  not  bo  followed  by  strikingly  evil  effects,  such  as  intestinal  fluxes  or 
diuresis,  but  ingestion  necessitates  elimination,  and  this  cannot  be  accomplished  with- 
out a  call  upon  tho  vital  energies,  which  in  time  may  become  impaired.  Nature  her- 
self appears  to  pronounce  against  waters  so  charged  with  inorganic  salts,  by  giving 
them  a  tawte  which  renders  them  less  palatable  as  the  amount  increases. 

For  waters  which  range  between  30  and  100  parts,  a  report  based  simply  on  the  total 
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should  characterize  them  as  more  or  less  doubtful,  according  as  it  approaches  one 
or  other  of  the  extremes.  It  must  be  remembered,  however,  that  if  an  organized 
supply  for  a  largo  community  is  under  advisement,  the  inorganic  constituents  of  the 
water  should  not  exceed  the  limit  of  assured  wholesomeness,  or,  if  financial  considera- 
tions impose  an  inorganically  doubtful  water  for  investigation,  its  use  should  not  be 
authorized  without  a  close  scrutiny  of  the  evidence  in  its  favor.  The  insight  obtained 
incidentally  into  tho  nature  of  the  inorganic  salts  may  enable  the  analyst  to  report 
with  greater  precision  in  doubtful  cases,  nut  usually  the  question  of  wholesomeness  is 
decided  by  collateral  evidence.  The  test  of  experience  has  no  doubt  been  applied  to 
them,  and  inquiry  will  either  prove  their  harmlessness  or  develop  the  suspicions 
which  have  been  entertained  against  them.  Tho  sense  of  taste  objects  to  many  mag- 
nesian,  lime,  and  alkaline  waters,  even  when  the  total  of  inorganic  matter  does  not 
reach  100  parts.  The  hardness  or  softness  of  a  water,  as  roughly  determined  by  the 
use  of  soap,  is  also  suggestive  in  forming  an  opinion  as  to  its  inorganic  quality.  The 
sample  may  be  condemned  if  the  soap  curdles  much  and  refuses  to  form  a  lather,  and 
especially  if  this  is  the  case  after  tho  water  has  been  boiled. 

The  soap  test  is  so  useful  in  affording  an  approximative  estimate  of  the  earthy  Baits 
that  it  was  proposed  to  have  it  included  among  the  analytical  processes  to  be  employed 
in  the  examinations  herein  recorded.  But  further  consideration  appeared  to  show  that 
all  hygienic  inquiries  might  be  answered  by  an  intelligent  study  of  the  water  residue. 
This  test  was  therefore  omitted  from  the  scheme,  but  as  its  results  are  frequently  ex- 
pressed in  the  statements  of  water  analysis,  a  short  account  of  the  method  of  its  appli- 
cation may  be  of  use. 

When  a  strong  solution  of  soap  is  added  to  pure  distilled  water,  a  lather  can  readily 
be  funned  on  agitation,  but  if  lime  or  masnesian  salts,  free  carbonic  acid,  or  iron  are 
present,  the  soap  becomes  decomposed  and  a  lather  will  not  form  nntil  all  the  inter- 
fering substances  are  precipitated.  The  reaction  which  takes  place  is  definitely  quan- 
titative. A  certain  quantity  of  lime,  drc.,  in  the  water  requires  its  equivalent  of  soap 
for  its  removal.  The  soap  solution  thus  becomes  a  measure  of  tho  earthy  Halts  in  the 
water,  while  the  occurrence  of  the  lather  simply  indicates  the  conclusion  of  the  meas- 
urement. 

A  solution  of  potash  soap  is  made  in  equal  parts  of  alcohol  and  water,  and  its  strength 
is  determined  by  experiment  on  a  standard  bard  water,  that  is,  on  a  water  containing 
a  known  quantity  of  lime  as  carbonate.  A  certain  quantity,  say  100  c.  c,  of  the  water 
is  put  into  a  bottle  capable  of  holding  as  much  again.  A  little  of  the  soap  solution  is 
dropped  in  from  a  burette  and  the  bottle  is  stopped  and  shaken  vigorously.  The  water 
clouds  and  bubbles  may  form  on  the  surface,  but  they  immediately  break.  The  addi- 
tion of  soap  solution  and  the  subsequent  agitation  are  repeated  until  a  uniform  beaded 
film  is  obtained  which  will  remain  unbroken  for  five  minutes.  The  quantity  of  soap 
used  is  now  read  from  the  burette ;  but  as  this  includes  not  only  what  was  necessary 
to  precipitate  the  lime,  bnt  also  the  amount  needful  to  produce  a  lather  in  100  c.  c.  of 
the  water,  a  second  experiment  has  to  be  performed  on  an  equal  quantity  of  recently- 
boiled  distilled  water  in  order  to  determine  how  muoh  has  to  be  placed  to  the  account 
of  the  latter  reaction.  The  result  of  this  second  experiment  deducted  from  that  of 
the  first  gives  the  quantity  of  the  soap  solution  which  is  required  to  precipitate  the 
lime  present  in  the  100  c.  c.  of  standard  hard  water.  By  dividing  the  weight  of  the 
lime  carbonate  by  the  number  of  cubic  centimeters  of  soap  solution  used,  the  equiva- 
lent in  lime  carbonate  of  1  c.  o.  of  the  test  solution  is  obtained. 

To  determine  the  hardness  of  a  given  water,  100  c.  c.  are  treated  with  the  soap  until 
the  beaded  film  is  produced.  The  quantity  necessary  to  the  production  of  the  film  in 
this  measure  of  pure  water  is  deducted  from  the  total  soap  used,  and  the  result  is  the 
number  of  cubic  centimeters  of  soap  solution  required  for  the  precipitation  of  the  lime. 
But  the  value  in  lime  carbonate  of  1  c.  c.  of  the  test  solution  is  Known.  Hence,  by 
multiplying  that  value  by  the  number  of  cubic  centimeters,  the  amount  of  lime  car- 
bonate is  found  which  was  present  in  the  quantity  of  water  employed.  Milligrams 
per  100  c.  c.  are  synonymous  with  parts  per  100,000.  These  parts  are  multiplied  by 
.7  to  express  the  result  in  grains  per  imperial  gallon,  or,  which  is  the  same  thing,  in 
degrees  of  hardness  of  Clark's  scale,  each  degree  being  equivalent  to  the  presence  of  1 
grain  of  lime  carbonate  in  the  gallon  of  water.  A  hardness  of  16°  indicates  the  exist- 
ence in  a  water  of  substances  which  act  upon  soap  as  if  lime  carbonate  were  present 
in  the  proportion  of  16  grains  per  gallon. 

Hardness  is  usually  referred  to  as  total  or  permanent.  That  obtained  by  the  above 
experiment  is  the  total  hardness  of  the  sample.  To  ascertain  the  permanent  hardness, 
100  c.  e.  of  the  water  are  boiled  for  half  an  hour  in  a  flask.  When  cool,  the  loss  which 
has  occurred  by  evaporation  is  replaced  by  distilled  water,  and  the  soap  test  is  ap- 
plied. During  the  boiling,  carbonic  acid  is  dissipated,  iron  and  the  greater  portion 
of  the  lime  carbonate  are  thrown  down,  so  that  the  soap  used  in  this  case  indicates 
the  hardness  from  lime  salts  unaffected  by  the  boiling,  such  as  the  sulphate,  chloride, 
and  nitrate,  and  from  those  of  magnesia.    This  is  the  permanent  hardness. 

A  good  water  for  a  drinking  supply  should  not  have  more  tnan  16°  of  total  hard- 
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ness.    A  permanent  hardness  of  a  very  few  degrees  unfits  a  water  for  domestic 
When  an  estimate  is  made  of  the  soap  lost  by  a  community  in  neutralizing  a  hard 
water,  the  advisability  of  soft  water  for  a  general  supply  is  manifest. 

As  the  quality  of  hardness  is  caused  chiefly  by  the  presence  of  earthy  salts,  it  does 
not  follow  that  all  waters  are  hard  which  have  a  large  amount  of  total  solid*. 

The  total  of  inorganic  salts  in  a  water  depends  upon  its  antecedent  history.  Bain 
water  in  its  precipitation  from  the  clouds  carries  down  but  a  trace.  The  same  water, 
in  its  course  over  a  roof  to  be  collected  in  a  cistern,  has  the  trace  increased  to  2  or  3 
parts.  Rain  water  is  often  said  to  be  very  pure,  the  expression  being  intended  to 
convey  an  idea  of  the  comparatively  small  amount  of  solias  dissolved  in  it.  Bnt  ths 
use  of  the  word  pure  in  this  connection  is  injudicious.  It  is  true  that  the  water  which 
contains  2  parts  of  dissolved  solids  is  purer  than  that  which  contains  20  parts,  but 
this  only  in  a  chemical  sense.  People  do  not  appreciate  this  technical  restriction  on 
the  value  of  the  adjective,  and  very  generally  they  accept  the  statement  in  a  sanitary 
sense.  Pure  is  conceived  to  be  synonymous  with  wholesome,  and  much  confusion  of 
ideas  is  induced.  This,  while  appearing  on  the  surface  as  a  small  matter,  a  question 
only  of  words  and  ideas,  is  sometimes  fraught  with  important  sanitary  interests.  Wolf 
River  water,  which  constitutes  the  organized  supply  of  the  city  of  Memphis,  Tenn., 
has  been  stated  by  chemists  as  a  pure  water,  since  it  was  found  to  contain  less  inor- 
ganic solids  than  the  average  of  rivers,  and  thousands  of  people  have  been  drinking 
and  are  drinking  its  foal  waters  on  the  strength  of  that  statement. 

The  rain  water  which  falls  upon  the  soil  and  is  drained  off  by  surface  channels  into 
ponds,  lakes,  and  rivers,  obtains  an  increase  to  its  total  solids  proportioned  to  the 
solubility  of  the  soil.  Where  the  surface  is  formed  by  the  older  rocks  the  water  may 
continue  free  from  mineral  matters.  The  Little  Wind  River,  at  Fort  Washakie,  Wy- 
oming, has  only  2.3  parts.  But  usually  the  soil  presents  some  constituents  which  are 
acted  on  by  the  water,  and  which. add  to  its  dissolved  solids.  The  total  solids  in  the 
following  streams  are  given  as  illustrative  of  what  is  generally  found  in  the  running 
waters  of  this  country.    They  were  determined  in  the  clear  water  after  sedimentation. 

Parts  per  100,000. 

Douglas  Brook,  Salt  Lake  City,  Utah 24.6 

Beaver  Creek,  Fort  Cameron,  Utah ..     8.0 

Lodge  Pole  Creek,  Sidney  Barracks,  Nebr 13w  1 

White  River,  Fort  Robinson,  Nebr 18.7 

Loup  River,  Fort  Hartsuff,  Nebr ». 14.6 

Crow  Creek,  Fort  Russell,  Nebr 16.6 

Laramie  River,  Fort  Laramie,  Wy o 20. 0 

Black's  Fork,  Fort  Bridger,  Wyo 8.2 

Platte  River  at  Fort  Steele,  Wyo 10.9 

Platte  River,  Fort  Fetterman,  Wyo 14.3 

Platte  River,  Fort  McPherson,  Wyo 12.7 

Wolf  River,  Memphis,  Tenn 12.5 

Mississippi  River,  Memphis,  Tenn 90.0 

Mississippi  River,  New  Orleans,  La 21.0 

Potomac  River,  Washington  supply 12.0 

All  these  waters  are  wholesome,  as  respects  inorganic  salts.  That  of  the  Douglas 
Brook  is  somewhat  hard,  9°. 3  of  permanent  hardness,  due  chiefly  to  lime  sulphate,  but 
observation  on  the  use  of  the  water,  continued  for  many  years  by  army  medical  officers, 
has  failed  to  bring  any  suspicion  of  unwholesomeness  against  it. 

The  rain  water  which  sinks  into  the  soil  to  form  part  of  the  ground  water  of  the 
locality,  or  to  be  drained  off  along  the  surface  of  inpermeable  layers,  has  better  facil- 
ities for  dissolving  mineral  matter,  and  accordingly  it  may  be  stated  in  general  terms 
that  such  a  water,  appearing  naturally  as  a  spring  or  draining  into  a  well  or  other 
underground  reservoir,  will  contain  more  solias  in  solution  than  pond  or  river  water. 
Baits  of  lime  and  magnesia,  of  potash  and  soda,  appear  in  varying  totals,  and  in  vary* 
ing  proportions  in  the  total,  according  to  the  constitution  of  the  soil  through  which 
percolation  has  been  effected.  If  the  earthy  salts  predominate,  objection  may  be  made 
to  the  water,  even  though  the  total  be  but  little  over  30  parts ;  but  if  the  water  have 
more  of  a  saline  character,  the  solids  may  approach  100  parts  without  suggesting  more 
than  a  doubt,  which  is  to  be  removed  or  continued  by  other  evidence. 

Spring  or  well  water,  however,  which  is  filtered  through  a  clean  sand,  may  contain 
hut  a  small  proportion  of  inorganic  salts.  A  well  at  Holly  Springs,  Miss.  (Buohanan's 
Analysis,  177),  has  only  1.5  parts.  The  hydrant  supply  of  Mobile,  Ala.,  which  is 
brought  from  springs  six  miles  distant  from  the  city,  has  but  7  parts.  These  are  rain 
waters  filtered  through  sand  which  has  added  but  little  to  their  total  solids. 

On  the  other  hand,  if  the  filtration  is  effected  through  a  soil  charged  with  soluble 
salts,  the  dissolved  solids  may  be  largely  increased.  A  spring  at  Holly  Springs,  Miss., 
contains  31  parts:  a  well  at  Jackson,  Miss.,  has  90  parts,  chiefly  lime  carbonate;  while 
one  at  Brandon,  Miss.,  fcives  182  parts,  mostly  consisting  of  lime  salts. 
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The  amount  of  solids  in  a  water  does  not  necessjirily  increase  with  the  depth  of  the 
stratum  which  contains  it.  Springs  from  the  older  rocks  are  comparatively  free  from 
inorganic  salts,  and  deep  wells  often  give  but  a  small  amount  of  total  solids.  Shallow 
wells  in  ground  which  has  been  long  occupied  as  town  sites,  and  which  has  become 
contaminated  in  conscqueuce,  frequently  contain  large  quantities  of  inorganic  mat- 
ters. The  well,  27  Main  street,  Memphis  (Analysis  222),  contains  217  parts,  and  another 
at  42  Winchester  street  (Analysis  185),  in  the  same  city,  238  parts,  consisting  of  nitrates 
and  chlorides  in  filtered  from  the  surface,  and  of  earthy  salts  from  the  soil  proper. 

Although  the  limit  of  undoubted  wholesoineness  is  not  passed  until  the  water  con- 
tains more  than  30  parts,  there  are  certain  cases  where  less  than  this  quantity  will 
suffice  to  condemn  the  water,  not  from  any  specific  actjpn  of  the  salts,  but  from  other 
contaminations  which  are  indicated  by  their  presence.  Thus,  30  parts  of  solids  in  the 
water  of  an  underground  cistern  are  suggestive  of  leakage  from  the  soil  into  the  res- 
ervoir, and  if  the  soil  is  known  to  be  polluted  the  water  must  be  bad.  The  leak  which 
admits  the  inorganic  matter  must  admit  the  more  dangerous  constituents  of  the  im- 
pure soil.  Rain  water  shed  from  a  roof  contains  from  2  to  5  parts.  Cistern  waters 
which  contain  more  than  this  must  have  obtained  their  increase  while  stored.  A 
slight  increase,  say  a  total  of  10  parts,  may  be  derived  from  the  action  of  the  water 
on  the  cement  lining  of  the  reservoir.  Calcic  carbonate  is  present  in  the  residue. 
This,  while  important  in  connection  with  the  durability  of  the  cistern,  has  no  bear- 
ing on  the  quality  of  the  sample  under  examination.  But  any  increase  over  10  parts 
is  probably  due  to  leakage,  and  necessitates  close  inquiry  into  the  quantity  and  char- 
acter of  the  inflowing  impurities.  The  leak  in  some  cisterns  may  be  so  great  that  the 
water  ceases  to  be  a  cistern  water,  and  must  bo  viewed  and  judged  as  if  it  had  been  drawn 
from  a  shallow  well.  A  so-called  cistern  water  at  150  Monroe  street,  Memphis  (Analy- 
sis 149),  yielded  the  largest  amount  of  total  solids  of  any  water  embraced  in  this  re- 
port, 325  parts. 

Cisterns  in  which  river  water  has  been  stored  at  some  previous  date  cannot  have 
leakage  established  against  them  by  a  slight  increase  in  the  total  solids  of  their  con- 
tained water.  The  increase  may  arise  from  a  residuum  of  the  river  water.  One  case 
occurred  in  which  a  large  proportion  of  solids  was  due  to  the  introduction  of  common 
salt  as  an  antiseptic  or  preservative  at  the  commencement  of  the  yellow-fever  season. 
The  possibility  of  such  cases  induces  caution  in  arriving  at  conclusions.  An  excess  of 
solids  in  a  cistern  water  implies  the  presence  of  soluble  matter,  the  derivation  of  which 
must  be  ascertained.  It  may  have  come  from  the  lining  of  the  reservoir ;  it  may  have 
been  introduced  intentionally;  or  it  may  have  been  derived,  as  is  usually  the  case, 
.from  the  soil  by  leakage. 

Where  a  number  of  wells  in  the  same  vicinity  have  been  examined,  a  variation  in 
the  quantity  of  their  total  solids  is  often  indicative  of  the  quality  of  the  water.  An 
increase  is  probably  connected  with  contamination  from  local  causes.  In  Mobile,  Ala., 
there  are  two  series  of  wells,  shallow  and  deep;  the  former  contain  surface  water 
imperfectly  filtered  and  organically  unwholesome,  with  from  70  to  120  parts  of  solids; 
the  latter  contain  water  of  a  different  origin,  wholesome  in  character,  and  with  from 
6  to  20  parts  of  inorganic  salts.  Here  a  simple  determination  of  the  total  solids  will 
show  the  derivation  and  probable  quality  ot  a  given  water,  while,  if  the  well  which 
furnished  it  is  known  to  be  deep,  an  increase  in  the  total  will  indicate  contamination 
by  inflow  from  the  overlying  strata. 

The  loss  which  the  solids  suffer  on  ignition  depends,  as  has  been  said,  on  the  dissi- 
pation or  decomposition  of  particular  substances,  such  as  nitrates,  carbonates,  sul- 
phates, ammonia,  water  of  crystallization,  water  of  constitution,  hygrometric  water, 
and  organic  matter.  The  carbonic  acid  may  be  replaced  before  weighing,  but  this 
correction  does  not  indue  the  result  with  value  as  an  expression  of  the  organic  matter 
present.  The  substances,  any  or  all,  may  exist  in  such  varying  quantities  in  the  res- 
idue that  the  loss  of  weight  can  only  be  accepted  as  indicating  their  total.  Fre- 
guently  the  organic  matter  constitutes  but  a  small  proportion.  The  well  water  at  160 
aint  Martin  street,  Memphis  (Analysis  207),  lost  17  from  a  total  of  38.5  parts,  chiefly 
on  account  of  dissipated  water.  That  on  27  Main  street  lost  78  parts  from  a  total  of 
217,  principally  owing  to  the  reduction  of  nitrates.  A  water  from  a  Brownsville  well 
lost  38  parts  from  its  total  of  70  on  account  of  organic  matter  and  hygrometric  water. 
In  cases  of  this  character  the  organic  loss  is  an  unknown  quantity.  Nevertheless, 
statements  are  current  concerning  organic  matter  which  would  lead  one  to  suppose 
its  weight  susceptible  of  accurate  determination.  So  many  grains  of  organic  matter 
per  gallon  arc  said  to  render  a  water  unwholesome.  So  many  grains  per  gallon  cause 
a  blackening  or  ignition.  Very  probably  so  in  both  instances;  but  the  statements 
are  misleading.  If  the  organic  matter  could  be  isolated  on  the  pan  of  the  balance, 
the  sanitary  analysis  of  a  water  would  be  effected  by  a  different  method  from  that 
now  in  use.  But,  unfortunately,  this  cannot  be  accomplished.  If  we  examine  the 
residue  of  waters  which  contain  nothing  but  organic  matter  for  the  heat  to  destroy, 
the  worth lessness  of  deductions  from  the  loss  of  weight  is  at  once  apparent.  The 
rain  water  of  the  raised  cypress- wood  tanks  of  New  Orleans,  La.,  contains  traces  of 
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ammonia  and  of  nitrates  and  sulphates,  but  they  are  insufficient  to  cause  a  loss  appre- 
ciable by  weight.  The  solids  in  its  residue,  which  are  destroyed  by  ignition,  consist 
J  Tactically  of  organic  matter.  The  loss  in  forty-one  residues  varied  from  1  to  5  parts. 
n  one  instance  6  parts  were  lost,  but  this  water  contained  amnion iacal  salts  in  unu- 
sual quantity,  and  it  is  therefore  excluded  from  present  consideration.  The  usual 
loss  amounted  to  2  or  3  parts.  But  the  purity  of  the  water,  as  determined  by  further 
examination,  bore  no  relation  to  the  amount  of  loss.  Indeed,  the  water  (Analysis  17) 
which  gave  5  parts  of  so-called  organic  matter  was  a  purer  specimen  than  that*  (Anal- 
ysis 30)  which  gave  but  1  part.  The  samples  could  not  be  graded  by  their  loss  on 
ignition.  The  cause  is  obvious;  although  there  are  no  nitrates  or  other  salts  to  com- 
plicate the  case,  there  is  water  to  be  dissipated,  and  organic  matter  is  tenacious  of 
moisture.  Results  more  consistent  with  the  character  of  the  water  might  probably 
have  been  obtained  had  the  residue  been  dried  at  a  higher  heat,  or  had  the  drying  in 
the  water-bath  been  prolonged ;  but,  as  the  experiment  is  ordinarily  performed,  the  lost 
in  the  total  solids  by  ignition  is  valueless  as  an  expression  of  the  organic  matter 
present. 

The  loss  of  weight  leads,  however,  to  an  examination  as  to  its  cause:  and  when  the 
action  of  the  heat  upon  the  residue  is  carefully  observed,  there  is  usually  no  difficulty 
in  forming  an  opinion  which  will  be  corroborated  by  subsequent  investigations. 

So  far  as  organic  matter  is  concerned,  the  blackening  during  the  process  is  of  more 
interest  than  the  mere  loss  of  weight.  No  matter  how  few  parts  are  lost,  if  the  lining 
of  the  capsule  blackens  all  over  and  the  carbon  is  afterwards  dissipated  with  diffi- 
culty, the  water  is  to  be  viewed  as  suspicious.  In  six  samples  of  the  cistern  waters 
referred  to  above,  in  which  the  record  shows  the  blackening  to  have  been  worthy  of 
special  mention,  the  subsequent  analyses  indicated  the  waters  as  unfit  for  nse.  Where 
fumes  are  evolved  during  the  combustion,  the  water  is  undoubtedly  bad.  If  there  is 
no  blackening,  or  at  most  a  darkening  of  the  residue  which  is  easily  dissipated  by  a 
continuance  of  the  heat,  we  are  probably  dealing  with  a  good  water.  Bat  this  testi- 
mony as  to  wholesomeness  must  not  be  accepted  as  decisive.  Further  examination  is 
necessary  to  establish  so  important  a  point.  On  the  other  hand,  if  tho  blackening  or 
fumes  testify  against  it,  there  is,  in  the  majority  of  cases,  no  need  for  farther  investi- 
gation. What  are  called  peaty  waters  here  constitute  the  exception.  They  are  dark- 
colored  waters,  which  experience  has  shown  to  be  harmless,  although  containing  a 
large  proportion  of  vegetable  matter. 

The  knowledge  of  the  character  of  a  water  obtained  by  an  intelligent  determination 
of  the  total  and  fixed  solids  is  thus  seen  in  some  cases  to  comprise  all  that  is  requisite 
for  sanitary  purposes.  Tho  wholesomeness  or  nnwholesomeness  of  its  inorganic  con- 
stitutiou  can  be  predicated,  and  the  existence  of  organic  matter  in  sufficient  quantity 
to  condemn  the  sample  can  be  determined.  Cistern  and  river  waters,  and  those  of 
springs  and  wells  in  closely-built  localities,  where  the  organic  pollution  is  probably 
owing  to  animal  waste,  may  be  denounced  on  the  authority  of  this  one  experiment 
In  spring  and  deep-well  waters  where  the  total  is  small,  the  loss  inappreciable,  and 
the  carbonization  nil,  or  sufficient  only  to  give  a  fleeting  discoloration,  a  favorable 
opinion  may,  with  equal  certainty,  be  warranted ;  witness,  for  example,  the  almost 
pure  water  of  a  well  at  Holly  Springs,  Miss.  (Analysis  177.)  But  in  the  great  ma- 
jority of  instances  we  have  to  deal  with  waters  which  occupy  the  debatable  ground 
between  organic  purity  and  the  rank  impurity  which  can  be  so  easily  detected.  For 
discriminating  in  these  cases,  other  and  more  delicate  tests  have  to  be  applied. 

SECTION    IV. 

ON  THE  PERMANGANATE  DECOLOR1ZATION8. 

The  organic  matter  which  has  been  seen  and  roughly  estimated  by  the  blackening 
which  attends  its  decomposition  consists  essentially  of  carbon,  hydrogen,  nitrogen,  and 
oxygen.  Carbon  exists  usually  in  large  proportion.  Nitrogen  and  hydrogen  are  pres- 
ent in  smaller  quantities.  Oxygen  occupies  a  middle  place.  Thus  in  the  vital  or 
nitrogenous  matter  of  both  the  animal  and  vegetable  kingdoms,  in  albumen,  fibrin. 
gluten,  casein,  &c,  we  find  combined,  with  1  part  of  hydragen,  a  little  over  8,  3,  and 
7  parts  of  nitrogen,  oxygen,  and  carbon,  respectively.  In  organic  matter  of  *nim*l 
origin  occurring  in  a  water  residue  the  carbon  is  to  the  nitrogen  as  3}  or  less  to  1 ;  and 
although  the  same  is  true  with  regard  to  the  nitrogenous  matters  of  vegetable  life, 
these  are  so  often  mixed  with  non-nitrogenous  products  that  organic  matter  of  vegeta- 
ble derivation  has  its  relative  amount  of  carbon  very  much  increased. 

But  whatever  the  proportions  in  which  these  elements  are  present  in  a  complex 
organic  substance,  every  atom  of  carbon  and  hydrogen  may  be  made  to  undergo  a 
thorough  combustion  or  oxidation,  and  every  atom  of  nitrogen  may  be  recovered  in 
the  elementary  condition.  On  this  is  based  the  ordinary  or  combustion  process  for 
the  estimation  of  these  elements  in  organic  substances.  The  carbonic  acid  is  carefully 
collected,  and  its  volume  is  an  index  of  the  carbon  present.    The  nitrogen  evolved  it 
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a  measure  of  the  nitrogen  of  the  organic  matter,  and  the  hydrogen  is  obtained  from 
the  weight  of  water  produced  by  its  oxidation.  The  oxygen  of  the  substance  is  ex- 
pressed by  the  difference  between  its  known  weight  and  the  ascertained  weight  of  its 
other  elements. 

But  this  process  for  the  ultimate  analysis  of  organic  compounds  cannot  be  applied 
in  its  entirety  to  the  water  residue.  We  have  seeu  the  impossibility  of  arriving  at 
the  weight  of  the  organic  matters ;  hence  their  contained  oxygen  must  remain  un- 
known. Hygrouietric  water  cannot  be  dissipated  without  injury  to  the  original  mate- 
rial, and  the  hydrogen  estimation  is  untrustworthy  in  consequence.  But  carbon  and 
nitrogen  can  be  determined  in  this  way,  and  the  process  of  Frankland  and  Armstrong — 
the  combustion  process — has  been  and  is  much  used  in  water  analysis. 

A  certain  quantity  of  the  water,  depending  on  the  probable  amount  of  organic  im- 
purity, is  evaporated  to  dryness  with  special  provisions  to  prevent  access  of  organic 
dust  from  the  atmosphere,  to  fix  the  free  ammonia,  the  nitrogen  of  which  is  estimated 
along  with  that  of  the  organic  matter,  and  to  eliminate  the  nitrogen  of  nitrates  and' 
nitrites  which  are  not  included  in  the  determination.  The  addition  of  atmospheric 
dust  is  prevented  by  a  bell-glass  over  the  evaporating  dish  resting  on  a  gutter  to  con- 
duct away  the  condensed  water,  and  by  an  arrangement  for  the  automatic  feeding  of 
the  evaporating  capsule.  Ammonia  is  fixed  and  nitrogen  salts  destroyed  by  sulphurous 
acid  added  to  the  water  sample ;  but  a  loss  of  ammonia  necessitates  a  corresponding 
correction  in  the  ultimate  nitrogen  results.  The  evaporation  ordinarily  occupies 
twenty -four  hours.  The  residue  is  then  mixed  with  oxide  of  copper  and  transferred 
to  a  combustion  tube  which  is  attached  by  an  air-tight  joint  to  a  Sprengel's  pump.  The 
fail  of  mercurial  globules  carries  the  air  out  of 'the  apparatus.  When  the  exhaustion 
is  perfect,  heat  is  applied  to  the  combustion  tube  and  the  evolved  gases  are  collected 
by  the  pump  over  mercury.  They  are  then  transferred  to  an  accurately  graduated 
measuring  apparatus.  The  gases'are  carbonic  acid,  nitrogen,  and  nitric  oxide.  The 
first  is  absorbed  by  the  introduction  of  potassic  hydrate,  and  the  diminution  in  volume 
measures  its  quanti  ty .  A 1  ittle  pyrogallic  acid  is  then  introduced  to  absorb  any  oxygen 
which  may  have  been  liberated  from  the  copper  oxide.  If  oxygen  is  present  the  resid- 
ual gas  is  nitrogen ;  but  if  oxygen  is  absent  a  few  bubbles  of  this  gas  are  sent  into  the 
gas  receiver  to  peroxidize  the  nitric  oxide,  the  peroxide  produced  being  removed  by 
the  pyrogallate  of  potash.  The  gaseous  residue  is  now  nitrogen.  From  the  volumes 
of  the  carbonic  acid,  nitric  oxide,  and  nitrogen  at  the  recorded  temperature  and  pres- 
sure, the  quantities  of  carbon  and  nitrogen  in  the  water  residue  are  calculated.  From 
the  latter  the  nitrogen  of  the  free  ammonia  which  has  been  determined  by  Nessler's 
reagent  is  deducted,  less  the  loss  during  evaporation,  to  give  the  organic  nitrogen. 
Several  blank  experiments  have  to  be  performed  by  the  operator  to  determine  the 
average  error  of  his  method  of  conducting  the  operation.  In  Dr.  Frankland's  labora- 
tory the  blank  experiment  on  one  liter  of  pure  distilled  water  gives  .05  nigrm.  of 
nitrogen,  equaling  .005  part  per  100.000  of  the  water. 

Much  time,  many  precautions,  careful  manipulation,  and  mature  experience  are 
necessary  to  the  successful  issue  of  these  gaseous  determinations ;  but  these  are  more 
or  less  requisite  in  all  analytical  investigations,  and  should  not  be  viewed  as  an  objec- 
tion if  the  desired  result  is  obtained  when  all  is  done.  If  the  object  of  the  analysis 
is  to  determine  the  absolute  quantities  of  carbon  and  nitrogen  present  in  a  residue, 
this  process  will  give  the  only  accurate  returns  which  chemistry  at  present  can  fur- 
nish. But  the  problem  to  be  solved  is  the  wholesomenessof  a  water.  Did  the  organic 
matter  of  water  residues  consist  of  separable  entities  so  well  known  that  generic 
and  specific  differences  could  be  predicated  on  variations  of  the  total  and  ratio  of 
these  two  elements,  the  time  and  labor  expended  in  their  estimation  would  be  amply 
repaid.  But  organic  matter  is  a  general  term,  comprehending  substances  as  harmless 
as  sugar  and  as  noxious  as  the  cholera  poison.  Variations  in  the  elementary  con- 
stitution of  such  a  composite  do  not  constitute  evidence  as  to  character  of  sufficient 
importance  to  call  for  scientific  accuracy  in  their  determination,  if  the  same  evidence 
can  be  obtained  by  simpler  or  readier  methods.  There  appears  to  be  in  fact  as  little 
practical  value  to  sanitary  science  in  the  methodical  elementary  analysis  of  the 
organic  part  of  the  residue  as  in  the  formal  and  scientific  analysis  of  its  inorganic  salts. 

But  without  discussing  the  value  of  this  process  at  the  present  time,  it  is  sufficient 
to  report  that  several  considerations  excluded  it  from  adoption  in  the  sanitary  analyses 
herein  recorded.  The  fragility  of  the  apparatus  constituted  an  objection  to  its  use 
in  a  traveling  laboratory ;  and  the  time  consumed  by  the  process  was  of  consequence 
where  much  nad  to  be  accomplished  in  a  short  period,  especially  as  it  was  believed 
that  as  thorough  a  knowledge  of  the  organic  constitution  of  a  water  in  its  sanitary 
aspect  could  be  attained  by  other  and  shorter  methods. 

During  the  ignition  of  an  organic  residue  more  or  less  of  blackening  takes  place, 
and  the  intensity  of  the  blackening  or  the  thickness  of  the  carbonaceous  film,  in  other 
words  the  quantity  of  coke  in  the  eschar,  enables  a  rough  estimate  of  the  organic 
matter  to  be  formed.  The  oxygen  of  organic  substances,  although  often  present  in 
large  quantity,  is  never  sufficient  for  the  oxidation  of  the  carbon  combined  with  it. 
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Carbon  always  remains  behind  when  heat  is  applied  in  the  absence  of  air  as  in  de- 
structive distillations ;  and  when  the  flame  is  suddenly  applied  to  the  platinum  capsule 
something  similar  occurs.  The  oxygen  of  the  contained  matter  unites  with  a  part  of 
the  carbon  and  escapes  as  carbonic  oxide  or  acid,  llydrogen  is  seized  aud  watery 
vapor  is  evolved.  Nitrogen  and  hydrogen  unite  and  arise  as  aminoniacal  vapor  or  at 
other  volatile  combinations  of  a  retrogressive  character.  Carbon  particles  are  carried 
up  by  the  ascensional  force.  The  oxygen  of  the  air  participates  in  the  dissipation  of 
the  carbon,  but  the  action  has  been  so  instantaneous  that  the  surplus  carbon  is  visible 
in  its  elementary  condition  and  requires  the  continued  play  of  the  flame  before  it  i* 
all  converted  into  gas.  It  is  evident  that  if  the  oxygen  required  to  dissipate  thit 
visible  carbon  could  be  measured  it  would  furnish  a  more  discriminating  test  for  its 
quantity  than  is  afforded  by  the  depth  of  the  color  or  thickness  of  the  film.  The 
oxygen  necessary  to  the  complete  combustion  of  an  unknown  organic  substance 
cannot  be  considered  as  a  quantitative  test  for  that  substance,  nor  for  any  of  its 
elements,  as  there  is  always  an  unknown  dissipation  produced  by  the  oxygen  contained 
within  itself.  But  it  may  properly  be  regarded  as  a  test  for  the  surplus  of  carbon  to 
which  it  can  give  an  approximative  quantitative  expression.  The  amount  of  oxygen 
required  to  oxidize  the  oxidizable  matters  in  a  water  has  therefore  been  tabulated 
above  as  a  means  of  affording  a  view  of  the  organic  matter  on  its  carbon aceons  side. 

There  are  many  substances  which  contain  oxygen  and  yield  it  freely  under  appropri- 
ate treatment.  They  are  known  as  oxidizing  agents.  Chlorates,  'nitrates,  bichro- 
mates are  used  in  various  chemical  processes.  But  there  is  one  salt;  potaasic  ]»ennan- 
fanate,  which  possesses  advantages  over  all  others  as  an  oxidizer  in  water  analysis, 
ts  stability  when  properly  cared  for,  the  beauty  and  delicacy  of  its  color  reaction 
when  properly  applied,  and  its  rapid  and  definite  reduction,  render  it  a  valuable 
agent  in  sanitary  analyses.  It  is  not,  as  is  frequently  assumed,  a  test  for  organic  mat- 
ter, for  other  substances  may  affect  it. 

Permanganate  has  been  used  for  many  years  in  connection  with  water  investiga- 
tions, but  frequently  in  such  a  loose  way,  both  as  to  method  and  valuation  of  results, 
that  much  discredit  has  been  thrown  upon  it. 

When  a  few  drops  of  permanganate  solution  are  added  to  a  water  containing  dis- 
solved organic  matter,  the  brilliancy  of  the  color  speedily  disappears  and  is  replaced 
by  a  reddish-brown  turbidity.  Ultimately,  if  the  organic  matter  is  in  excess,  the  water 
becomes  colorless  as  before,  but  a  sediment  which  did  not  previously  exist  can  be  seen 
in  the  vessel.  Part  of  the  organic  matter  has  been  destroyed — burned  up  while  in 
solution  in  the  water  as  effectually  by  oxygen  from  the  permanganate  in  conjunction 
with  its  own,  as  if  the  process  had  taken  place  in  a  platinum  capsule  by  heat  and  the 
oxygen  of  the  atmosphere.  The  permanganate  also  has  been  destroyed,  and  with  it 
its  beautiful  color.  Part  of  its  oxygen  has  entered  into  new  combinations  with  the 
elements  of  the  organic  matter,  while  the  remainder  has  been  precipitated  with  the 
metal  constituting  peroxide  in  tne  sediment.  The  progress  in  this  reaction  is  slow,  bat 
heat  accelerates  it ;  and  the  addition  of  sulphuric  acid  not  only  removes  turbidity  by 
combining  with  the  liberated  oxide,  but  increases  the  activity  of  the  oxidation  by 
freeing  more  oxygen  during  the  combination — the  peroxide  is  dissolved  to  aproto-sah. 
But,  even  with  these  adjuvants,  the  action  on  organic  matter  is  tedious  and  the  con- 
clusion of  the  experiment  uncertain.  Those  analysts  who  make  use  of  tbe  perman- 
ganate in  this  way  add  a  certain  quantity  of  acid  to  the  water  with  enough  perman- 
ganate solution  to  give  a  definite  color.  Heat  is  applied  and  the  temperature  raised 
to  140°  Fahr.  (60°  C.),  more  permanganate  being  added  if  meanwhile  the  color  hat 
disappeared.  The  test  solution  is  then  dropped  in  from  time  to  time,  as  required,  until 
a  color  is  produced  which  does  not  fade  within  ten  minutes  of  the  last  addition.  The 
quantity  of  the  reagent  which  is  necessary  to  produce  a  like  color  in  an  equal  volume 
of  pure  water  has  to  be  deducted  from  the  result. 

As  thus  used,  however,  there  is  a  difficulty  in  pronouncing  whether  more  should  be 
added  or  whether  the  experiment  should  be  considered  as  concluded.  The  tempera- 
ment of  the  analyst  has  much  to  do  with  the  quantity  of  permanganate  solution  re- 
quired. Experiments  by  the  same  individual  may  be  comparable,  as  his  personal  equa- 
tion will  probably  not  vary  much,  but  not  so  the  results  of  different  experimenters. 
What  is  required  to  make  tne  process  of  value  is  an  indicator  of  the  termination  of 
the  reaction,  or  of  the  quantity  of  test-solutiou  destroyed  by  the  oxidized  matters. 

There  are  two  substances  which  decompose  permanganate  readily,  and  when  in 
excess  leave  a  perfectly  clear  and  colorless  solution  under  the  conditions  which  are 
present  in  a  water  examination.  One  is  iron  in  the  ferrous  state,  and  the  other  oxalic 
acid.  The  former  cannot  be  utilized  on  account  of  its  unstable  character,  but  no  such 
objection  attaches  to  the  latter,  and  accordingly  it  was  made  use  of  in  the  analyses 
which  follow.  Kubel  tirst  suggested  its  use  in  connection  with  the  permanganate  in 
water  analyses.  An  oxalic  solution  is  made  of  such  a  strength  that  fee  will  decol- 
orize the  same  measure  of  the  colored  test.  The  organic  matter  of  the  water  is  oxi- 
dized by  an  excess  of  the  permanganate  aided  by  heat  and  acid.  Oxalic  acid  is  added 
io  as  to  remove  the  color  from  the  water,  and  permanganate  is  then  dropped  in  grsd- 


ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH.  459 

ually  until  the  color  begins  to  reappear,  when  the  experiment  is  finished.  The  per- 
manganate has  been  destroyed  by  the  organic  matter  of  the  water  and  the  oxalic  acid, 
but  as  the  quantity  consumed  by  the  latter  is  known,  that  for  which  the  organic  mat- 
ter is  responsible  is  easily  ascertained.  The  addition  of  the  oxalic  acid  with  the  sub- 
sequent subtraction  of  its  knowu  influence  has  the  advantage  of  yielding  the  required 
result  while  substituting  its  rapid  and  definite  reaction  with  the  colored  test  for  the 
uncertainty  attending  the  action  on  the  organic  matter. 

Instead  of  oxalic  acid  to  determine  the  excess  of  the  last  solution  remaining  after  the 
oxidation  of  the  organic  matter,  Dr.  Tidy  makes  use  of  iodine.  Briefly,  his  process  is 
as  follows:  A  quantity  of  the  water  to  be  examined  is  treated  with  sulphuric  acid  and 
permanganate  in  excess  of  that  required  to  oxidize  the  impurity  so  that  at  the  end  of 
three  hours,  when  the  action  is  finished,  there  shall  still  be  color  visible.  The  decomposi- 
tion is  permitted  to  take  place  without  heat.  Potassio  iodide  is  then  added  to  destroy 
the  residual  permanganate.  In  its  destruction  it  liberates  an  equivalent  quantity  of 
iodine,  which,  having  been  estimated  by  sodium  hyposulphite  with  the  blue  iodide  of 
starch  as  an  indicator,  becomes  a  measure  of  the  excess  of  permanganate,  and  enables 
the  operator  to  arrive  at  the  quantity  of  that  salt  which  has  been  destroyed  by  the 
water  impurity.  But  as  the  hyposulphite  is  very  unstable,  a  standardizing  experiment 
han  to  be  performed  along  with  each  analysis. 

The  method  by  oxalic  acid  is  preferable  as  being  simpler  and  more  rapid  than  the 
other,  and  equally  accurate.  Its  solutions  are  not  liable  to  spoil  like  that  of  the 
hyposulphite.  Enough  may  be  prepared  at  one  time  for  a  long  series  of  analyses,  and 
the  blank  experiment  requires  only  to  be  performed  when  the  solutions  are  renewed. 

The  following  are  the  practical  details  of  the  process.  A  solution  of  permanganate 
is  to  be  prepared  which  shall  contain  about  .1  mgrm.  of  available  oxygen  in  each  cubic 
centimeter.  One  molecule  of  potassic  permanganate  gives  up  5  atoms  of  oxygen  to  ox- 
idizable  matters,  in  the  acidulated  water;  80  parts  by  weight  of  oxygen  are  therefore 
yielded  by  316  parts  of  the  salt,  or  one  tenth  mgrm.  of  oxygen  by  .296  mgrm.  This 
is  the  quantity  which  should  be  present  in  each  cubic  centimeter  of  the  test  solution. 
Were  the  salt  always  chemically  pure  it  would  suffice  to  dissolve  .3950  grm.in  a  liter  of 
distilled  water,  but  as  it  is  not  reliable  in  this  respect,  it  is  better  to  dissolve  .4  grm. 
in  the  liter  and  find  the  exact  strength  of  the  solution  by  means  of  ferrous  sulphate. 

To  this  end  a  few  pieces  of  slender  iron  wire,  free  from  rust,  are  accurately  weighed 
and  dropped  into  a  small  flask  containing  about  25  or  30  c.  c.  of  diluted  sulphuric 
acid.  A  tightly-fitting  perforated  cork  must  be  used  with  a  small  piece  of  glass 
tubing  inserted  into  the  perforation  so  that  it  projects  a  very  little  above  the  top 
of  the  cork.  A  piece  of  thin  rubber  band  is  pinned  to  the  cork,  bridging  over  and 
obclnding  the  end  of  the  tube.  The  band  thus  serves  as  a  valve  which  permits  of  the 
escape  of  steam  and  hydrogen  gas  from  the  interior  of  the  flask,  but  prevents  the  in- 
gress of  air  which  would  act  upon  the  iron  and  impair  the  valve  of  the  experimental 
result.  The  exclusion  of  atmospheric  oxygen  may  also  be  accomplished  by  fitting  the 
perforation  in  the  cork  with  a  glass  tube  surmounted  by  an  inch  or  two  of  rubber 
tubing  closed  at  its  upper  end  by  a  bit  of  glass  rod.  A  longitudinal  slit  in  the  rubber 
tube  serves  to  admit  of  escape  and  deny  entrance. 

The  flask  is  heated  by  placing  it  in  a  vessel  of  warm  water,  and  in  the  course  of  an 
hour  a  solution  of  ferrous  sulphate  is  obtained  which  contains  the  weighed  quantity 
of  iron.  A  second  flask  is  prepared  in  like  manner,  and  in  case  of  accident  it  is  well 
to  have  a  third  with  its  known  charge  of  iron  convenient. 

As  soon  as  the  iron  is  dissolved,  the  cork  is  removed  and  the  permanganate  solution 
is  run  in  from  the  burette  and  then  dropped  more  cautiously  until  the  last  drop  per- 
vades the  liquid  with  a  tinge  of  color.  The  quantity  used  to  ozidize  the  iron  in  the 
flask  is  noted,  and  the  experiment  is  repeated  on  the  contents  of  the  second  flask. 

Two  atoms  of  iron  in  the  condition  of  ferrous  salt  require  but  one  atom  of  oxygen  to 
convert  them  into  ferric  sulphate,  *.  e.,  112  parts  by  weight  of  iron  are  converted  by 
16  of  oxygen,  or,  in  simpler  figures,  7  parts  by  1.  We  have  thus  the  necessary  data  for 
obtaining  the  true  oxygen  strength  of  the  permanganate  solution.  The  iron  present  ia 
divided  by  the  number  of  cubic  centimeters  decolorized,  and  the  value  in  iron  of  1 
c.  c.  obtained,  which,  when  divided  by  7,  gives  the  amount  of  available  oxygen  in 
each  cubic  centimeter  of  the  solution.  But  as  the  iron  has  usually  an  impurity  of 
three  or  four  tenths  of  a  per  cent.,  it  is  customary  to  make  a  correction  on  its  account. 

In  one  flask  21  mgrms.  of  iron  (99.6  pure)  required  30.6  c.  c.  of  the  permanganate 
solution ;  while  48  mgrms.  in  a  second  flask  decolorized  70  c.  c. 

21  X  .996  =  20.916  mgrms.,  the  corrected  iron  weight. 

20.916 
30^P~x7    =  -09^  mgrms.,  the  oxygen  yielded  by  1  c.  c. 

48  x  .996   =  47.808,  the  corrected  iron  weight. 

A0!   AAA 

>q"    y      =  .0976,  the  oxygen  yielded  by  1  c.  o. 
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In  this  case  the  results  of  the  two  experiments  correspond  so  exactly  that  their  tes- 
timony may  be  accepted  as  final,  and  the  strength  of  the  solution  marked  upon  the 
label  1  c.  c.  =  .0976  mgrm.  oxygen.  In  the  event  of  a  discrepancy  the  third  flask 
should  be  carefully  tested.  Although  .4  grin,  per  liter  are  sufficient  to  give  a  theo- 
retical strength  of  over  .1  mgrm.  of  oxygen  in  every  cubic  centimeter,  the  iinpurity  of 
the  salt  is  such  that  this  strength  is  seldom  obtained.  By  dissolving  a  few  centi- 
grams more  than  this  quantity  the  solution  could  be  subsequently  diluted  to  .1  mgrm. 
per  cubic  centimeter;  out  this  involves  unnecessary  trouble.  While  it  is  essential  to 
know  the  exact  strength  of  the  solution,  it  is  simply  convenient,  in  view  of  the  purpose 
for  which  it  is  to  be  used,  to  have  it  about  the  strength  indicated. 

Tho  burette  employed  in  the  permanganate  experiments  should  contain  25  or  30  c.  c 
and  be  graduated  to  tenths.  Delivery  must  be  effected  by  a  ground  glass  stop-cock, 
as  rubber  decomposes  the  reagent. 

The  oxalic  solution  should  be  made  to  approximate  in  strength  to  that  of  the  per- 
manganate, but  it  is  not  needful  that  they  be  accurately  equivalent.  One  molecule  of 
oxalic  acid  is  destroyed  by  one  atom  of  oxygen.  Sixteen  parts  by  weight  of  the  latter 
are  thus  equal  to  the  oxidation  of  126  parts  of  the  crystallized  acid,  or  .1  mgrm.  to  .787 
mgrm.  Each  cubic  centimeter  of  the  solution  should  therefore  contain  about  this 
quantity  of  acid.  By  dissolving  .790  pp*m.  of  ordinarily  pure  acid  in  a  liter  of  distilled 
water,  a  solution  will  be  obtained  which  will  answer  the  purpose.  4  burette  with  a 
rubber  tube  and  clip  should  be  mounted  on  a  stand  along  with  the  permanganate 
burette  and  be  reserved  for  the  oxalic  solution.  A  10  c.  c.  pipette  would  serve  equally 
well,  but  where  many  examinations  are  probable  it  is  better  to  have  the  burettes 
mounted  together  and  made  use  of  for  no  other  reagents. 

The  sulphuric  acid  should  be  diluted  with  three  or  four  parts  of  water,  and  stored 
in  a  capped  bottle*  which  will  permit  the  10  c.  c.  pipette  used  in  delivering  it  to  be 
included  in  the  bottle  when  not  in  use.  ■ 

The  only  other  requisite  is  a  water  which  approaches  as  nearly  as  possible  to  the 
state  of  absolute  purity.  As  the  ordinary  distilled  water  may  not  be  sufficiently  pure 
it  should  be  redistilled  from  a  glass  retort,  which  should  have  no  rubber  connections; 
and  that  nothing  which  can  act  upom  permanganate  may  remain  in  it,  a  little  of  that 
salt  dissolved  in  a  solution  of  caustic  potash  should  be  added  to  the  water  in  the 
retort.  As  soon  as  the  distillate  is  found  to  be  free  from  ammonia  it  is  to  be  collected 
for  use. 

To  determine  the  relation  which  the  oxalic  bears  to  the  permanganate  solution 
together  with  the  influence  on  the  latter  of  the  treatment  to  which  it  is  subjected 
during  the  experiment,  200  c.  c.  of  the  redistilled  water  are  put  into  a  350  or  4(X>  c.  c. 
flask.    A  charge  of  diluted  sulphuric  acid  is  added  from  the  10  c.  c.  pipette,  and  10 
c.  c.  of  the  permanganate  solution  is  run  in  from  the  burette.    The  flask  is  then  placed 
over  a  gas  flame,  heated  to  boiling,  and  kept  boiling  briskly  for  ten  minutes,  during 
which  time  it  loses  neither  color  nor  lustre.    A  thick  paper  guard  is  passed  around 
its  neck  to  protect  the  fingers,  and  it  is  removed  to  the  burette  stand,  where  10  c  c 
of  the  oxalic  solution  are  delivered  into  it.    Effervescence  occurs  from  the  escape  of 
carbonic  acid  resulting  from  the  decomposition  of  the  oxalic,  and  the  liquid  in  the 
flask  becomes  colorless.    Permanganate  solution  is  then  cautiously  dropped  in  while 
a  swirling  motion  is  given  to  the  contents.    Each  drop  has  its  color  destroyed  as  it  is 
swept  round  by  the  motion  of  the  liquid,  but  ultimately  a  drop  falls  which  does  not 
color  the  water  so  much  as  it  changes  its  complexion,  while  that  which  follows  gives 
a  definite  color.    The  termination  of  this  reaction  is  very  distinct  when  closely  watched 
under  favorable  circumstances.    The  light  should  be  thrown  by  a  white  reflector— a 
sheet  of  paper  at  a  proper  angle — through  the  liquid  to  the  eye.    The  change  in  the 
lustre  prepares  the  operator  to  turn  the  stop-cock,  as  the  next  drop  will  assuredly 
suffice  to  give  a  tinge  of  color. 

The  quantity  of  permanganate  added  to  the  flask  is  not  the  amount  used  in  destroy- 
ing the  oxalic  acid.  It  is  the  amount  destroyed  by  whatever  decomposing  influences 
are  presented  by  the  experiment  as  performed  on  a  water  which  is  known  to  exercise 
none.  The  oxalic  acid  constitutes  the  principal  of  these  influences,  but  impurities  in 
the  sulphuric  acid  and  organic  matter  from  the  air  during  the  exposure  are  included, 
together  with  the  effects  of  tho  boiling,  and  the  quantity  necessary  to  change  the 
•complexion  of  the  liquid  and  colorize  it.  Therefore,  though  we  may  for  convenience 
label  the  oxalic  solution  with  the  result  of  the  experiment  thus :  10  c.  c.  oxalic  =  10.9  c  c 
permanganate,  it  must  be  remembered  that  all  decolorizing  causes  are  oovered  by  the 
expenditure  or  10.9  c.  c. ;  so  that  when  the  experiment  is  repeated  on  an  impure  water, 
all  the  conditions  other  than  the  impurity  in  the  water  remaining  as  before,  any  increase 
in  the  expenditure  of  permanganate  must  be  due  to  the  intruded  influence  of  the  im- 
purity. 

The  necessity  for  absolute  purity  in  the  water  used  in  the  above  experiment  can 
now  be  appreciated.  Were  it  impure  the  results  of  subsequent  experiments  on  other 
waters  would  only  express  their  relation  to  its  unknown  quality  as  a  standard ;  but 
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with  it  absolutely  free  from  organie  matter  or  other  substances  which  act  on  perman- 
ganate, the  results  become  endued  with  an  absolute  instead  of  a  relative  value. 

Thus,  the  examination  of  a  given  water  by  this  process  is  seen  to  consist  of  a  repe- 
tition upon  it  of  the  experiment  just  described  with  a  deduction  from  the  permanga- 
nate used  of  that  quantity  (10.9  c.  c.  in  the  example)  destroyed  by  influences  other 
than  the  impurity  in  the  water.  The  number  of  cubic  centimeters  credited  to  the 
water  impurity  are  then  multiplied  into  their  value  in  oxygen,  and  as  200  c.  c.  were 
used  in  the  experiment,  the  product  is  divided  by  2  to  express  the  oxygen  in  parts  per 
100,000  of  the  water. 

For  example,  using  the  figures  already  given,  the  200  c.  c.  of  the  sample  treated  with 
acid  and  permanganate  are  heated,  and  boiled  for  ten  minutes,  during  which  time 
the  liquid,  instead  of  retaining  its  color  and  luster,  fades  considerably,  out  still  pre- 
serves a  definite  color.  Had  the  red  disappeared  entirely,  leaving  in  its  place  a  pale 
straw  color,  it  would  have  been  necessary  to  have  added  more  permanganate,  mak- 
ing note  of  the  quantity  added.  This,  however,  is  seldom  required.  The  flask  U 
removed,  the  oxalic  solution  is  introduced,  and  in  a  few  seconds,  when  the  color  is  en- 
tirely destroyed,  the  permanganate  is  delivered  guitatim,  at  first  pretty  rapidly,  as  we 
know  by  the  fading  that  a  large  proportion  of  the  original  10  c.  c.  has  been  decom- 
posed, but  afterwards  cautiously,  giving  time  to  note  after  the  fall  of  each  drop 
the  effect  which  it  produces  on  the  whirling  liquid.  As  soon  as  the  change  and  the  col- 
oration appear,  the  dropping  is  checked  and  the  quantity  ascertained.  Subsequent  to 
the  employment  of  the  oxalic  solution  6.9  c.  c.  have  been  used,  which,  added  to  the 
original  10  c.  a,  give  16.9  c.  c.  as  the  total. 

16.9  total  permanganate  used  by  200  c.  c.  of  sample. 
10.9  deducted  for  oxalio,  Ac. 

6.0  permanganate  used  by  water  impurity. 
.  0976  oxygen  value  of  1  c.  c. 


2).  5856 


.  2928  oxygen  in  parts  per  100,000. 

I  ««  i. a * n   . 


Two  hundred  cubic  centimeters  are  employed  in  the  experiments  as  the  organic  mat- 
ter in  this  quantity  of  ordinarily  pure  drinking  water  requires  from  1  to  3  c.  c.  of  the 
permanganate  solution  for  its  oxidation;  and  3  o.  c.?  each  divided  into  tenths,  afford 
ample  room  for  discriminating  differences  of  quality,  while  of  course  with  impure 
waters  the  measure  of  permanganate  required  is  increased.  Were  all  waters  notably 
impure,  100  c.  c.  would  be  enough  for  the  experiment,  but  they  hardly  suffice  for  the 
grading  of  good  waters. 

The  test  as  thus  employed  occupies  little  time,  is  sharp  in  definition,  and  constant 
in  its  results  on  portions  of  the  same  sample.  The  information  which  it  conveys 
remains  to  be  considered. 

The  quantity  of  permanganate  used  by  a  given  water  must  be  recorded  as  that  re- 
Quired  for  the  oxidation  of  all  oxidizable  matters  which  are  present.  Potable  waters 
frequently  contain  substances  which  decompose  permanganate,  and  which,  though 
related  to  organic  matters,  must  not  be  estimated  with  them.  Nitrous  acid  and  hy- 
drogen sulphide  are  often  met,  the  former  in  variable  quantity,  the  latter  in  traces 
only.  Iron  can  be  detected  in  all  waters  which  have  penetrated  the  soiL  but  the 
quantity  is  usually  so  minute  as  to  have  no  practical  bearing  on  the  issue  of  the  per- 
manganate experiment.  By  boiling  the  water  sample  with  the  diluted  sulphuric  acid 
for  twenty  minutes  these  permanganate  decomposers  are  destroyed.  Iron  is  oxidized, 
hydrogen  sulphide  is  dissipated,  and  the  nitrites  are  converted  into  nitrates.  Dr.  De 
Chaumont  has  shown  that  this  conversion  of  the  nitrites  can  be  effected  without  loss 
to  the  organi  c  substances.  This  matter  will  be  referred  to  again  in  speaking  of  the 
estimation  of  nitrous  acid. 

If  nitrites  are  present  the  200  c.  c.  of  the  water  sample  must  be  boiled  for  twenty 
minutes  with  the  sulphuric  acid,  loss  by  evaporation  being  replaced  by  pure  water. 
This  is  followed  by  treatment  with  permanganate,  oxalic  acid,  and  permanganate 
again,  as  above  described,  for  the  oxygen  required  to  oxidize  the  organic  matter. 

But  while  deoxidizers  other  than  organic  matter  which  may  be  present  in  a  water 
are  thus  easily  disposed  of,  the  process  has  a  reverse  side  which  cannot  be  dealt  with 
in  so  satisfactory  a  manner.  The  co-operation  of  heat,  acid,  and  permanganate  deter- 
mines the  decomposition  of  organic  substances,  but  the  resulting  combinations  are  as 
unknown  as  the  original  material.  On  this  account  no  estimate  can  be  formed  of  the 
quantity  of  the  organic  matter  from  the  amount  of  oxygen  taken  up  by  it.  But  fur- 
ther, some  organic  substances  are  unaffected  by  the  permanganate — urea,  for  instance- 
so  that  the  purity  of  a  water  cannot  be  deduced  from  the  result.  Most  of  the  wells  in 
Brownsville,  Tenn.,  which  were  found  largely  contaminated  with  sewage,  would  have 
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been  pronounced  by  this  test  as  singularly  free  from  organic  impurity.  So  also  the 
shallow  wells  of  Mobile,  Ala.  Nor  can  unwholesomeness  be  established  by  its  testi- 
mony alone,  as  the  innocuous  particles  of  carbon  which  are  swept  from  the  roof  into 
a  cistern  produce,  atom  for  atom,  a  greater  effect  upon  the  colored  solution  than  if  they 
were  the  combined  carbon  of  a  subtile  organic  poison. 

For  these  reasons,  rules  assigning  character  to  a  water  in  accordance  with  the  results 
yielded  by  this  test  must  be  accented  with  caution.  Good  and  usable  waters,  accord- 
ing to  the  usual  statement,  should  not  require  more  thau  .15  part  of  oxygen,  but  there 
are  undoubtedly  bad  waters  which  do  not  approach  this  limit.  Six  of  the  Brownsville 
waters  required  less  than  .05  part. 

Water  is  regarded  as  doubtful  when  more  than  .15  partes  necessary,  and  as  unfit  for 
use  when  the  oxygen  exceeds  .2  part.  This  is  a  safer  rule  than  the  first,  but  it  is  true 
only  in  general  terms  of  well  and  spring  waters  where  the  contamination  is  caused  by 
animal  waste.  Where  the  impurity  is  or  a  vegetable  character  the  limit  must  be  some- 
what enlarged,  else  many  good  cistern  waters  would  have  to  be  condemned.  For  in- 
stance, those  of  the  Linden-street  public  schools,  Memphis  (analyses  70  and  71),  which 
require,  the  one  .32fi4,  and  the  other  .2266  part.  The  oxygen  required  for  cistern 
waters  varies  according  to  the  character  of  the  roof.  Shingles  are  prone  to  accumu- 
late sooty  depositions,  which  raise  the  oxygen  figure  without  adding  a  corresponding 
danger.  In  their  decay  vegetable  matters  may  be  given  up  to  the  water  shed  from 
them,  which  will  render  it  proportionately  impure,  but  by  no  means  so  dangerous  in 
its  impurity  as  a  well  water  contaminated  by  animal  matter  requiring  the  same  quan- 
tity oi  oxygen.  A  cistern  water  may  thus  contain,  without  prejudice  to  its  character, 
a  quantity  of  carbon  which  would  suffice  to  condemn  a  well  water. 

It  is  only  when  the  permanganate  result  is  considered  in  connection  with  other  tes- 
timony that  its  value  can  be  estimated.  The  Frankland  and  Armstrong  combustion 
experiment  determines  the  organic  carbon  and  the  organic  nitrogen,  and  from  their 
relative  proportions  esteems  the  original  matter  as  of  animal  or  vegetable  deri viation, 
and  accordingly  as  of  more  or  less  serious  import.  The  permanganate  process  may  be 
viewed  as  a  simple  and  practical  method  by  which  an  approximation  to  the  carbon  may 
be  obtained.  No  claim  for  accuracy  in  the  determination  of  the  carbon  can  be  ad- 
vanced, any  more  than  in  the  case  of  the  organic  matter,  since  the  action  which  is 
exerted  on  the  various  carbonaceous  compounds  is  unknown.  The  result  accurately 
stated  is  the  quantity  of  oxygen  required  by  those  elements  of  the  organic  matter 
which  have  been  left  unaffected  by  the  redistribution  of  the  organic  oxygen  under  the 
conditions  of  the  experiment. 

Experience,  however,  in  the  treatment  of  water  residues  gives  warrant  for  the  as- 
sertion that  the  quantity  of  oxygen  required  to  oxidize  the  organic  matter  is  always 
proportioned  to  tne  amount  of  blackening  which  occurs  on  its  ignition.  In  the  analy- 
ses which  are  hereafter  recorded,  this  fact  was  so  patent  that  no  effort  was  made  to 
express  it  on  the  record.  The  exception,  however,  was  looked  for  and  would  have 
been  noted  had  it  occurred.  Marked  carbonization  on  ignition  with  a  coincident  want 
of  action  on  the  permanganate  would  have  constituted  an  important  observation  in 
water  analysis  as  indicating  a  fallacy  in  the  use  of  the  test  solution,  the  conditions  of 
which  would  have  demanded  closer  investigation. 

To  illustrate  the  action  of  the  permanganate  when  used  as  in  this  analytical  method, 
a  stronger  solution  was  made,  one  containing  1  milligram  of  available  ogygen  in  each 
cubic  centimeter.  Ten  milligrams  of  cane  sugar,  treated  by  boiling  for  ten  minutes 
with  the  sulphuric  acid  and  permanganate  in  excess,  decolorizing  by  oxalic  acid  and 
again  coloring  with  the  test  solution,  required  8.755  milligrams  of  oxygen.  Ten  mil- 
ligrams treated  in  like  manner,  but  with  the  boiling  continued  for  thirty  minutes,  used 
8.858  milligrams  oxygen  in  their  destruction.  The  same  quantity  of  starch  treated  for 
ten  minutes  required  8.549  milligrams.  Dried  albumen  and  gluten  dissolved  in  an  al- 
kaline solution  were  acted  on  less  rapidly.  Ten  milligrams  of  the  former  used  3.706 
milligrams  oxygen  in  ten  minutes,  4.738  in  twenty  minutes,  and  6.798  in  one  hour. 
Ten  milligrams  of  gluten  used  5.150  mil i gram 8  oxygen  in  ten  minutes  and  8.446  iu  one 
hour.  The  organic  matter  in  infusions  of  sawdust  and  of  fresh  leaves  was  entirely 
destroyed  in  ten  minutes.  Ten  milligrams  of  urea  boiled  for  ten  minutes  with  the 
reagents  used  no  oxygen ;  and  inasmuch  as  urea  is  broken  up  into  ammonia  by  boil- 
ing, this  experiment  shows  that  the  free  ammonia  sometimes  present  in  water  does 
not  influence  the  permanganate.  To  test  this  point,  however,  200  c.  c.  of  an  organi- 
cally pure  water  was  ammoniated  with  .32  milligram  of  chloride,  and  then  treated  for 
organic  matter  by  permanganate  and  oxalic  acid.    The  result  was  negative, 

varying  quantities  of  oxygen  by  permanganate  may  thus  be  regarded  as  differen- 
tiating between  shades  of  blackening  by  giving  expression  in  figures  to  its  relative 
amount,  or  to  the  relative  amount  of  the  carbon  by  which  it  is  caused.  Figures  of 
absolute  weight  are  not  a  requisite  in  water  analysis.  If  a  water  contains  carbonaceous 
matter  in  sufficient  quantity  to  decolorize  the  equivalent  of  .4  part  of  oxygen,  it  is 
immaterial  what  that  carbon  weighs  when  isolated,  so  long  as  experience  suggests  a 
doubt  as  to  the  wholesomeness  of  a  water  which  contains  such  a  quantity. 
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Having  thus  obtained  a  result  which,  for  the  purposes  of  sanitary  analysis  is  express- 
ive  of  the  carbon,  all  sources  of  carbonaceous  impurity,  as  suggested  by  the  known 
history  of  the  water,  have  to  be  considered  before  a  correct  hygienic  value  can  be  at- 
tached to  the  permanganate  decolonization. 

The  practical  teachings  of  experience  are  these :  Where  the  water  requires  more 
than  .4  part  of  oxygen  for  its  organic  matter,  it  may  be  considered  bad,  no  matter 
what  the  derivation  of  the  substances.  No  water  has  been  met  with  containing  this 
quantity  which  could  not  be  condemned  on  other  grounds. 

Where  the  result  varies  from  .15  to  .4  part,  the  water  is  suspicious,  and  further  ex- 
amination will  no  doubt  confirm  the  suspicion.  The  evidence  on  which  such  a  water 
is  guaranteed  as  wholesome  should  be  very  cl"«r. 

A  sample  which  requires  lea*  iban  .15  part  is  a  wholesome  water,  provided  the  or- 
ganic matter  consists  chiefly  of  the  non-nitrogenized  products  of  vegetable  life.  If 
the  nitrogen  which  accompanies  it  is  small  in  quantity,  this  origin  is  probable,  and  the 
water  may  be  considered  free  from  deleterious  organic  matter.  But  if  the  nitrogen 
coexists  in  larger  quantity,  the  favorable  opinion  given  by  the  permanganate  is  der 
prived  of  value,  as  there  is  probably  contamination  by  animal  matter. 

SECTION    V. 

ON  THE  FREE  AMMONIA. 

The  next  process  in  the  tabulated  method  of  analysis  is  one  by  which  a  view  of  the 
nitrogen  of  the  organic  matter  is  obtained.  But  as  this  element  is  best  liberated  and 
estimated  in  conjunction  with  hydrogen  as  ammonia,  it  is  necessary,  as  a  preliminary 
to  the  experiment,  that  all  ammonia  which  may  exist  in  the  water  be  removed  from  it. 
The  inorganic,  free,  or  pre-existing  ammonia  can  be  conveniently  estimated  during  the 
process  of  removal.  The  method  by  which  its  separation  and  determination  are  accom- 
plished will,  therefore,  be  detailed  in  this  place.  It  forms,  in  fact,  an  integral  part  of 
Wanklyn's  process  for  the  sanitary  analysis  of  water,  which  consists  of  this  estimation 
of  the  free  ammonia  and  a  subsequent  determination  of  the  quantity  of  ammonia 
which  can  be  evolved  by  a  given  treatment  from  the  nitrogen  of  organic  substances. 

Ammonia  is  present  in  all  rain  and  surface  waters,  but  is  usually  absent  from  deep 
wells  and  springs,  which  are  uncontaminated  by  surface  impurities.  That  which  oc- 
curs in  the  rain  is  derived  from  the  atmosphere,  where,  in  combination  with  nitrous 
acid,  it  is  known  to  be  formed  by  the  union  of  elementary  atmospheric  nitrogen  by 
electric  discharge  in  the  presence  of  moisture.  The  destruction  of  watery  vapor  and 
organic  matters  by  electric  agency  are  probable  sources  of  atmospheric  ammonia.  Ex- 
halation from  the  soil  cannot  add  much  to  the  quantity,  as  ammonia  is  found  in  rain 
clouds  which  come  from  seaward  in  as  large  proportion  as  in  landward  storms.  Indeed 
the  soil,  with  its  growing  vegetation,  appears  rather  to  be  the  immediate  destination  of 
the  precipitated  ammonia.  Rain  water  which  is  collected  from  a  roof  may  contain 
more,  on  account  of  the  products  of  combnst'on  which  are  deposited  by  neighboring 
fines  on  the  shedding  surface,  but  the  rain  water  which  falls  over  cities  brings  down  no 
larger  proportion  otdissolved  ammonia  than  that  which  is  precipitated  on  unoccupied 
territories.  It  would  seem,  therefore,  that  the  ammonia  is  generated  in  the  atmosphere 
itself— that  the  reduction  to  inorganic  forms  which  takes  place  in  devitalized  organic 
matter  on  the  earth's  surface  is  also  taking  place  in  those  particles  of  an  organic  na- 
ture which  we  know  to  be  diffused  in  the  air. 

The  waters  of  running  streams,  of  ponds,  lakes,  and  other  surface  collections,  con- 
tain ammonia  contributed  by  the  rainfall,  but  they  may  derive  additions  from  contact 
with  decomposing  nitrogenous  matters  in  the  soil  over  which  they  have  coursed.  Urea, 
the  essential  of  sewage,  is  readily  broken  up  into  ammoniacal  salts. 

The  yield  from  the  water  of  shallow  wells  is  proportioned  to  the  inefficiency  of  the 
filtration  to  which  the  water  has  been  subjected  in  its  progress  to  the  reservoir.  It 
may  be  derived  from  the  primary  fall,  or  from  the  subsequent  surface  additions. 

The  filtration  in  the  case  of  deep  wells — and  by  deep  wells  are  understood  those  in 
which  an  impervious  clay  layer  separates  the  ground  water  from  that  of  the  well — 
is  usually  so  perfect  that  ammonia  can  only  be  derived  by  direct  inflow  from  the 
overlying  ground  water.  Occasionally,  in  deep  wells,  ammonia  is  found  in  compara- 
tively large  quantity  without  a  corresponding  amount  of  undecomposed  organic  mat- 
ter to  sustain  the  suspicion  of  direct  surface  inflow.  It  has  been  suggested  by  Do 
Chaumout  that  the  ammonia  in  these  cases  may  arise  from  a  deficiency  in  the  fermenta- 
tive elements  in  the  soil  proper  for  conducting  the  oxidation  of  the  ammonia  to  its  ulti- 
mate point;  namely,  nitric  acid. 

When  a  sample  of  water  containing  ammonia  is  distilled,  the  volatility  of  the  latter 
carries  it  over  with  the  first  portions  of  the  distillate ;  so  that,  generally  speaking, 
when  one-third  of  the  contents  of  the  retort  has  passed  over  the  remainder  is  tree  from 
this  substance.  The  test  for  its  presence  in  the  distillate  is  what  is  known  as  Nessler's 
reagent,  a  solution  of  mercuric  iodide  in  caustic  potash.   This,  when  added  to  a  watery 
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solution  of  ammonia  produces  a  red-brown  precipitate:  but  when  the  aninmnii  it 
present  only  in  minute  quantities,  a  coloration  is  caused  varying  froin  the  slightest 
recognizable  alteration  in  tint  to  a  deep  sherry -brown  color.  The  test  is  so  delicate, 
that  with  but  .0025  mgrm.  of  ammonia  in  50  c.  c.  of  water  the  color  caunot  be  mistaken. 

As  an  increase  in  the  quantity  of  ammonia  gives  a  proportionate  increase  in  the 
depth  of  color,  it  is  evident  that  the  shade  can  be  made  a  measure  of  the  ammonia 
present,  the  Nessler  reagent  thus  becoming  as  accurate  in  its  quantitative  estimation 
as  it  is  delicate  qualitatively.  A  glass  contaiuing  an  unknown  quantity  of  ammonia, 
which  has  been  colored  by  Nesslers  solution,  is  matched  in  depth  of  tint  with  another 
containing  a  known  quantity,  and  as  the  depth  of  tint  is  proportioned  to  the  ammonia 
present  and  to  nothiug  else,  the  unknown  becomes  known.  There  are  certaiu  sub- 
stances frequently  present  in  potable  waters  which  interfere  with  the  coloration  by 
causing  turbidity,  but  as  the  ammouia  in  the  analysis  is  separated  from  these  by  the 
distillation,  it  is  needless  to  refer  to  them  specially. 

Ncssler's  solution  is  prepared,  and  kept  for  use  in  a  tall  bottle  having  a  capacity  of 
fully  200  c.  c.  It  should  be  glass-stoppered  and  capped.  When  the  solution  is  l»cing 
used,  the  cap  iu verted  on  the  table  forms  a  convenient  place  of  deposit  for  the  2  c.  c 
delivery  pipette  during  the  intervals  of  its  use.  Measure  out  200  c.  c.  of  distilled  water; 
put  about  20  c.  c.  of  the  water  into  the  Nessler  bottle  with  7  grins,  of  potassium  iodide; 

Sour  about  60  c.  c.  into  a  small  beaker  containing  3.2  grms.  of  mercuric  chloride,  and 
issolve  with  the  aid  of  heat ;  dissolve  32  grins,  of  caustic  potash  (or  24  of  causae 
soda,  the  alkalinity  or  saturating  power  of  which  is  relatively  greater)  in  the  remainder 
of  the  water ;  add  the  mercuric  solution  to  the  iodide  in  the  bottle  little  by  little, 
shaking  gently  after  each  addition  to  promote  the  disappearance  of  the  precipitated 
flakes ;  proceed  in  this  way  until  a  drop  has  been  added  in  excess,  giving  a  permanent 
scarlet  tinge  to  the  liquid ;  now  pour  in  the  solution  of  caustic  alkali  ;  the  red  tinge 
disappears,  and  is  replaced  by  a  faint  yellow  color ;  add  a  drop  of  the  mercuric  solu- 
tion, this  causes  a  grayish  scum ;  shake  the  bottle  well,  stopper  and  cap  it,  and  set  it 
aside ;  in  a  few  hours  it  will  be  clear  and  ready  for  use.  It  is  needless  to  decant  it 
from  the  slight  sediment,  as  the  pipette  can  be  used  on  the  solution  without  disturb- 
ing it  even  when  there  is  but  little  liquid  in  the  bottle.  Where  many  ammonia  esti- 
mations are  probable,  a  larger  quantity  of  the  Nessler  solution  may  be  prepared,  and 
the  clear  liquid  from  the  stock-bottle  poured  into  the  smaller  one  for  use. 

In  order  to  match  the  color  produced  by  this  reagent  in  an  ammoniated  water,  a 
standard  solution  of  ammonia  is  required,  and  a  distilled  water  which  is  free  from 
ammonia.  The  standard  used  contains  .01  mgrni.  in  each  cubio  centimeter.  Am- 
nionic chloride  which  is  employed  in  making  the  solution  has  17  parts  of  ammonia  by 
weight  in  53.46  parts,  or  .01  mgrm.  in  .0315  mgrm.  The  standard  is  therefore  made 
by  disolving  .0315  grm.  in  one  liter  of  water.  A  10  c.  o.  pipette  graduated  to  tenths 
is  used  in  its  delivery. 

The  distilled  water  may  be  considered  free  from  ammonia  if  50  o.  c.  give  no  color 
when  treated  with  2  c.  c.  of  the  Nessler  solution.  Such  a  water  is  not  absolutely  free 
from  this  omnipresent  gas,  for  concentration  by  distillation  may  develop  its  presence, 
but  it  is  pure  enough  for  the  purpose.  If  the  ordinary  stock  of  distilled  water  does 
not,  as  is  probably  the  case,  respond  satisfactorily  to  the  test,  it  must  be  boiled  until 
all  ammonia  is  driven  off. 

The  apparatus  required  for  the  experiment  consists  of  a  measuring  flask,  a  retort  and 
stand,  a  B onsen  burner,  and  rubber  tubing  to  connect  with  the  gas  jet,  a  Liebig'a 
condenser  with  a  convenient  water  supply,  and  a  series  of  test  glasses  in  which  to 
ceive  and  test  the  distillates. 

The  flask  should  have  a  capacity  of  500  c.  c.  and  it  should  be  used  only  as  a 
measure. 

A  retort  capable  of  holding  more  than  a  liter  (32  oz.,  for  instance)  should  be  selected, 
for  although  only  500  e.  c.  are  used  in  the  experiment,  spirting  is  apt  to  occur  during 
the  distillation,  and  if  the  surface  of  the  liquid  is  not  considerably  below  the  angleot 
the  retort  undistilled  water  may  bo  carried  over  and  cause  a  turbid  interference  with 
the  subsequent  color-tests.  Any  imperfection  in  the  glass,  such  as  air-flaws  or  inequal- 
ities should  cause  its  rejection.  *  The  stopper  should  be  accurately  ground  and  the  tuba- 
lure  be  well  over  the  body  of  the  retort,  so  that  when  in  posit  ion  a  funnel  can  sit  upright 
in  it  for  the  introduction  of  liquids.  The  stand  should  have  a  heavy  base  and  be  fur- 
nished with  a  strong  clomp  which  admits  of  the  adjustment  of  the  retort  both  as  to  height 
and  incline.  In  addition  to  the  ordinary  downward  incline  of  its  tube,  the  retort  when 
in  position  should  be  slightly  rotated  between  the  cork-lined  jaws  or  the  clamp  so  afl 
to  make  the  tubulure  deviate  a  little  from  the  perpendicular.  This  will  avoid  fracture 
of  the  apparatus  by  the  stopper  if  it  should  be  thrown  out  by  a  sudden  steam-burst. 
The  slight  rotation  carries  the  stopper  clear  of  the  retort  in  its  fall.  With  waters  which 
bump  a  good  deal  during  their  treatment  this  is  a  very  necessary  precaution. 

The  retort,  tube  should  be  drawn  out  to  fit  the  tube  of  the  condenser.  There  is  no  objec- 
tion to  a  rubber  connection,  provided  water  can  be  distilled  through  it  which  gives  no 
color  nor  turbidity  with  the  Nessler  solution.    The  condensing  tube  must  be  in  line 
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with  the  long  axis  of  the  retort,  and  its  distal  end  be  curved  for  delivery  into  the  test 

glasses.  It  is  convenient  to  have  the  condenser  connected  with  the  tap,  as  after  the 
ow  is  once  regulated  no  further  attention  is  necessary,  bat  if  a  running  stream  is  not 
available,  a  large  pail  or  reservoir  may  be  placed  above  the  level  of  the  condenser  and 
its  contents  be  siphoned  through  the  apparatus.  A  little  experience  will  indicate  the 
rapidity  of  flow  needful  to  preserve  the  condenser  in  proper  condition  without  waste 
of  cold  water,  and  the  delivery  tube  of  the  siphon  may  be  drawn  to  a  small  orifice  and 
a  pinch-cock  used  on  a  rubber  portion  of  the  tubing  to  obclude  part  of  its  caliber. 

The  test  glasses,  or  Nessler  glasses  as  they  are  called,  are  cylinders  about  16  c.  m. 
(7  inches)  in  Height,  and  2.3  c.  m.  (.9  inch)  in  diameter.  They  contain  nearly  70  c.  c. 
and  have  a  mark  at  the  50  c.  c.  level.  They  should  be  of  clear  and  colorless  glass,  ana 
without  foot-pieces.  Small  sockets  of  turned  wood  are  convenient  holders  for  them 
when  not  in  actual  colorimetrio  use. 

Everything  being  in  readiness,  and  the  measuring-flask,  retort,  test  glasses,  &c, 
known  to  be  perfectly  clean.  500  c.  c.  of  the  sample  are  poured  directly  from  the  flask 
into  the  retort,  which  is  held  in  the  hand,  so  that  the  water  runs  down  along  that 
part  of  the  wall  farthest  from  the  exit  tube ;  a  funnel  is  unnecessary.  The  retort  is 
then  stoppered  and  slid  into  position  between  the  jaws  of  the  clamp,  rotated  slightly, 
and  the  end  of  its  delivery  tube  connected  with  the  condenser,  when  a  slight  turn  of 
the  screw  tightens  the  jaws  and  secures  the  apparatus  in  position.  A  large  bunsen 
flame  is  applied  to  the  bottom  of  the  retort — if  a  spirit  lamp  is  used  the  wick  should 
be  pulled  well  out  and  flattened,  to  give  a  large,  broad-based  flame.  The  flame,  how- 
ever, should  not  lap  the  walls  of  the  retort  above  the  level  of  the  water.  A  Nessler 
flass  is  placed  to  receive  the  distillate,  and  the  circulation  in  the  condenser  is  started ; 
ut  if  economy  in  cold  water  is  an  object,  this  need  not  be  done  until  the  contents  of 
the  retort  begin  to  boil. 

Sodium  carbonate  is  added  to  the  water  by  some  operators,  to  promote  the  volatili- 
zation of  the  ammonia,  but  its  presence  is  seldom  necessary.  In  the  analyses  which 
follow,  its  assistance  was  needful  only  in  two  cases :  a  cistern  water  in  New  Orleans 
(Analysis  35),  near  the  ammonia- works  and  largely  impregnated  by  them,  and  another 
in  Memphis  (Analysis  140)  containing  much  urea.  Professor  Wanklyn  does  not  employ 
it  under  ordinary  circumstances. 

As  soon  as  the  first  Nessler  glass  is  filled  to  the  mark  it  is  replaced  by  a  second,  this 
by  a  third,  and  so  on  until  50  c.  c.  are  obtained  which  give  no  indication  of  the  pres- 
ence of  ammonia.  In  dealing  with  pure  waters  all  the  ammonia  is  removed  in  the 
first  glassful,  but  a  second  is  distilled  to  make  sure  of  the  removal.  Ordinarily  three 
distillates  are  required,  less  frequently  four,  and  in  rare  cases  five.  Two  distillates 
are  always  necessary ;  and,  as  a  water  which  contains  a  large  quantity  of  ammonia 
may  so  charge  the  first  Nessler  glass  as  to  produce  a  turbidity  which  would  prevent 
accurate  estimation,  it  is  better  to  begin  the  quantitative  estimation  on  the  second 
glass.  As  soon  as  this  glass  is  removed,  2  <c.  c.  of  Nessler's  solution  are  added  to  it  by 
the  pipette.  In  the  course  of  two  or  three  minutes  the  color  has  developed,  and  it  re- 
mains to  match  it  with  a  solution  of  known  strength.  Where  much  work  of  this  kind 
has  to  be  performed,  it  is  convenient  to  have  on  the  table  four  glasses,  freshly  prepared 
every  day,  containing,  respectively,  .01,  .03,  .05,  and  .07  mgrm.  of  ammonia,  equaling 
1, 3, 5,  and  7  c.  c.  of  the  standard  solution  made  up  to  50  c.  c.  with  distilled  water,  and 
colored  by  the  addition  of  the  test  solution.  As  soon  as  the  tint  has  developed  in  the 
second  distillate,  it  is  seen  at  a  glance  whether  it  corresponds  with  any  one  of  these 
known  mixtures,  whether  its  shade  places  it  between  two  of  them,  or  whether  it  is 
lighter  or  darker  than  the  extremes  of  the  series. 

If  it  corresponds  with  .03,  for  example,  to  further  test  the  accuracy  of  the  corre- 
spondence a  fresh  glass  of  that  strength  may  be  prepared. 

If  it  takes  rank  between  .03  and  .05,  the  eye  can  readily  discriminate  to  which  side 
of  the  central  point  it  tends,  whether  it  corresponds  with  au  imaginary  .04  or  is  lighter 
than  it  or  darker  than  it,  and  a  sample  glass  can  be  prepared  containing  .035,  .04,  or 
.045  as  may  seem  required. 

If  it  is  lighter  than  the  .01  at  the  one  end  of  the  series,  a  glass  with  .005  or  •}  c.  o.  of 
the  8tandard  will  enable  the  eye  to  define  the  quantity  which  it  contains.  If  it  is 
darker  than  the  .07  at  the  other  extreme,  the  color  of  ,0£,  .03,  or  .10  may  be  tried,  but 
if  darker  than  the  last  it  is  better  to  pour  away  one-half  or  one-fourth  of  the  liquid, 
replacing  it  with  distilled  water,  and  match  the  tint  of  this  diluted  solution  for  one- 
half  or  one- fourth  as  may  be  of  the  ammonia  originally  distilled  into  the  glass. 

The  matching  is  best  accomplished  by  looking  down  through  the  columns  of  liquid 
contained  in  the  glasses  to  a  sheet  of  white  paper  placed  at  such  an  angle  as  will  reflect 
the  light  from  the  window  directly  upwards.  The  glasses  should  not  stand  upon  the 
white  surface.  Better  light  and  definition  are  obtaiued  by  holding  them  in  the  hand 
over  the  inclined  paper. 

This  estimation  of  the  ammonia  in  the  second  glass  enables  the  operator  to  deal 
satisfactorily  with  that  in  the  first.  Should  the  second  contain  less  than  .05  milligram 
the  Nessler  tost  may  be  added  to  the  first  and  the  color  produced  be  compared  as  si- 
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ready  described.  Should  it  contain  more  than  .05  milligram,  one-half,  one-fourth,  one- 
tenth,  &c,  as  may  seem  advisable,  may  be  taken  from  the  first,  dilated  to  GO  c.  c.  with 
distilled  water,  and  comparison  instituted  as  above  for  the  quantity  of  Ammonia.  A 
third,  fourth,  or  even  fifth  glassful  is  distilled  and  compared  with  the  standards  until 
the  last  glass  gives  no  reaction  with  the  Nessler  test ;  but  if  the  second  glass  shows 
no  color,  the  experiment  is  satisfactorily  terminated  at  that  stage,  as  the  ammonia 
originally  present  in  the  retort  has  been  separated  and  estimated,  and  the  water  now 
remaining  in  it  is  ready  for  the  generation  and  evolution  of  that  to  be  formed  from 
the  nitrogen  of  its  organic  matter. 

It  is  Professor  Wanklyn's  practice  to  estimate  the  ammonia  in  the  first  50  c.  c,  then 
to  distill  over  150  c.  c,  which  are  thrown  away  without  examination,  as  his  experi- 
ence has  shown  that  by  adding  one-third  to  the  amount  found  in  the  first  glass  the  total 
of  ammonia  is  obtaiued.  By  this  means  the  trouble  of  Nesslerizing  is  lessened.  Bat 
it  frequently  happens  that  there  is  no  need  for  prolonging  the  distillation  after  the 
examination  of  the  second  glass,  and  it  is  doubtful  if  the  addition  of  one-third  will 
accurately  represent  the  total  in  cases  where  there  is  a  large  quantity  of  ammonia 
present,  although  the  rule  holds  good  in  the  generality  of  waters.  Besides,  the  esti- 
mation of  the  second  enables  the  first  to  be  treated  so  as  to  avoid  turbidity  if  the 
ammonia  is  large.  For  these  reasons  the  method  recommended  above  is  considered 
preferable. 

As  Nessler's  reagent  becomes  turbid  with  ammoniacal  solutions  other  than  the  most 
dilute,  it  should  never  have  the  standard  ammonia  added  to  it  in  making  np  sample 
glasses.  The  reagent  should  invariably  be  the  last  addition  to  the  test  glass.  For 
the  same  reason  these  glasses  must  be  thoroughly  rinsed  out  after  use  and  preparatory 
to  a  fresh  experiment. 

A  casual  inspection  of  the  water  in  the  retort  during  the  distillation  gives  informa- 
tion concerning  the  quantity  of  lime  carbonate  present  in  the  sample.  Water  which 
remains  clear  throughout  the  experiment  cannot  contain  more  than  three  parts  of  this 
salt.  The  degree  of  removable  hardness  is  proportioned  to  the  turbidity  produced  by 
the  boiling. 

With  a  Tittle  practice  the  estimation  of  ammonia  by  the  color  test  can  be  effected 
with  precision  in  very  little  time.  It  has  been  objected  that  it  is  an  impossibility  to 
obtain  accuracy  in  this  way,  because,  first,  the  shades  produced  by  differing  quantities 
vary  so  little;  secondly,  because  the  shade  caused  by  a  given  quantity  is  not  of  fixed 
depth,  but  goes  on  deepening  as  time  passes;  and,  thirdly,  because  color  shades  are  so 
difficult  of  discrimination,  no  two  people  deciding  alike,  on  account  of  variations  in 
the  aouteness  of  the  color  sense.  Sncn  objections  come  from  those  who  hare  mani- 
festly no  practical  knowledge  of  the  matter.  The  tint  produced  bv  .03  milliffram,  for 
instance,  is  not  only  lighter  than  that  caused  by  .04  milligram,  but  it  is  so  much  lighter 
that  fractional  parts  of  the  .01  milligram  of  difference  between  them  can  be  appreciated. 
The  color  requires  a  few  minutes  to  attain  its  full  development.  This  is  granted;  and 
the  time  is  allowed  before  the  comparisons  are  made.  For  several  hours  after  this  no 
appreciable  change  takes  place.    After  an  exposure  of  a  day  or  two  in  the  Nessler 

flass  a  slight  precipitate  or  a  pulverulent  film  on  the  surface  indicates  unreliability, 
ut  fresh  glasses  for  comparison  are  easily  prepared.  So  far  as  the  color  perception  of 
individuals  is  concerned,  a  large  experience  has  discovered  no  one,  with  intelligence 
enough  to  understand  what  has  to  be  done,  who  could  not  pronounce  upon  the  tints 
as  well  as  a  practiced  operator.  Color-blindness  may  be  common  in  its  minor  degrees, 
but  it  is  not  color  perception  which  is  required  in  this  case.  It  is  a  recognition  of  the 
depth  of  shade  in  identical  colors — with  which  color  perception  has  nothing  to  do. 
Even  the  color-blind  possess  the  ability  to  distinguish  such  differences. 

The  estimations  are  entered  on  the  record,  and  as  500  c.  c.  of  the  sample  were  em- 
ployed, their  sum  is  divided  by  5  to  express  the  ammonia  present  in  parte  per  100.000. 
Thus,  rain  which  fell  in  New  Orleans  March  12, 1680,  gave: 

Free  ammonia — 1st,  .18 

2d,  .06 

3d,  .02 

4th,  .005 

5).265 

.053  parts. 

The  quantity  of  ammonia  in  rain  varies  considerably — from  .10  to  .70  parts.  The 
first  result  has  been  frequently  obtained,  for  instance,  at  Fort  Preble,  Me.,  Jane  17. 
1879,  after  twenty-four  hours  of  a  heavy  fall.  Usually  the  first  part  of  a  rainfall 
is  more  highly  charged  than  the  latter  part,  but  this  is  not  always  the  case.  The 
Now  Orleans  rains  instanced  above  gave  the  stated  result  in  the  average  water  of  the 
first  three  hours  of  the  fall,  but  .071  part  was  obtained  from  that  of  the  subsequent 
hours,  a  good  deal  of  electrical  disturbance  accompanying  the  precipitation. 
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figures  were  given  by  the  water  as  collected  in  clean  dishes.  If  shed  from  a  roof  or 
other  surface  the  quantity  would  no  donbt  be  increased.  Water  from  the  roof  of  a 
hotel  in  Memphis  gave  .076  part. 

Since  the  ammonia  in  rain-water  as  it  falls  from  the  clouds  is  so  variable,  it  might  be 
expected  that  its  quantity  in  stored  waters  would  have  no  significance.  But  this  does 
not  follow ;  for  conditions  which  affect  the  water  during  its  storage  tend  to  reduce  its 
ammoniacal  figure.  It  is  probable  that  ammonia  is  removed  by  microscopic  vegeta- 
tion which  theieafter  settles  and  adheres  to  the  bottom  and  sides  of  the  cistern.  At 
all  events  it  is  certain  that  rain-water  containing  .030,  .040,  or  more  parts  may  enter 
an  underground  cistern  in  large  quantity  and  yet  the  water  of  that  cistern  be  found 
two  or  three  days  afterward  to  yield  only  .001  part  or  less.  An  examination  of  the 
cistern  water  analyses  hereafter  given  will  show  that  such  waters  may  contain  no 
ammonia,  and  that  the  probability  of  organic  impurity  increases  with  the  ammonia 
figure.  On  the  other  hand,  when  the  water  is  stored  in  wooden  tanks  the  dissipation 
is  not  so  thoroughly  effected.  The  waters  of  New  Orleans  yielded  .003  and  .005  part, 
but  more  frequently  .010,  or  rather  more,  as  corresponding  with  their  l>est  specimens, 
while  any  marked  increase  was  usually  an  accompaniment  of  organic  impurity  in  the 
absence  of  a  recent  rainfall  to  account  for  its  presence. 

Ammonia  in  river  waters  has  no  sanitary  value,  as  it  depends  on  the  rainfall.  Thus 
Wolf  River  water,  when  influenced  by  rains  on  Novenioer  18,  1879,  gave  .022  part, 
while  on  December  2,  no  rain  having  fallen  for  four  or  five  days,  the  amount  found 
was  only  .001  part. 

Weil  and  spring  waters  should  contain  but  a  trace,  certainly  not  over  .002  part.  But 
the  absence  of  ammonia,  though  mostly  coinciding  with  organic  purity,  cannot  be 
accepted  as  a  proof  without  corroborative  evidence.  In  the  wells  371  Vance  street 
and  116  Front  street,  Memphis  (Analyses  225  and  228),  the  water,  although  very  impure, 
yielded  less  than  .001  part.  Where  the  ammonia  is  over  .002  part  there  is  generally 
some  contamination,  the  origin  of  which  must  be  ascertained. 

8ECTION   VI. 

ON  THE  ORGANIC  AMMONIA. 

The  water  in  the  retort  having  been  pronounced  free  from  ammonia,  the  stopper  and 
gas  flame  are  immediately  removed  and  the  reagents  introduced,  which  are  intended 
to  break  up  the  organic  matter  and  liberate  its  nitrogen  in  the  form  of  ammonia.  These 
consist  of  potassic  permanganate  and  caustic  potash.  In  the  decolorization  experi- 
ments sulphuric  acid  is  used  as  an  adjunct,  becanse  it  increases  the  efficiency  of  the 
permanganate  and  clears  the  solution  for  tne  observance  of  the  amount  of  color  de- 
stroyed. In  the  present  case,  however,  the  quantity  of  permanganate  decomposed  is 
of  no  consequence,  provided  a  sufficiency  is  present  to  effect  the  destruction  of  the 
organic  matter.  The  evolved  nitrogen  is  the  objective  point  in  the  experiment ;  and 
to  increase  the  efficiency  of  the  permanganate  and  aid  in  the  expulsion  of  the  newly- 
formed  ammonia  the  fixed  alkali  is  employed. 

The  ammonia  which  is  thus  generated  is  known  as  the  organic  or  albuminoid  am- 
monia, in  contradistinction  to  the  free,  saline,  or  inorganic  ammonia  which  has  been 
removed  by  the  simple  distillation.  Albumen,  a  nitrogenous  organic  substance,  yields 
ammonia  under  this  treatment.  Other  organic  matters  which  are  similar  to  it  in  ele- 
mentary composition,  such  as  fibrin,  casein,  legumin,  &c  ,  also  yield  ammonia.  These 
are  albuminoids. 

It  is  imperative,  of  course,  that  the  reagents  to  be  used  in  the  experiment  should  be 
absolutely  free  from  any  contaminating  ammonia.  The  directions  given  for  the  prep- 
aration of  the  alkaline  permanganate  solution  are  intended  to  ensure  this  purity.  Of 
the  distilled  water,  such  as  is  used  in  making  up  Nessler  samples,  boil  about  900  c.  c. 
in  a  glass  flask  until  it  has  lost  150  c.  c.  Dissolve  100  arms,  of  caustic  potash  and  4 
grms.  permanganate  in  600  c.  c.  of  the  boiled  water,  ana  continue  the  ebullition  in  a 
porcelain  dish  until  150  c.  c.  have  been  dissipated.  Make  the  solution  up  to  500  c.  c. 
with  boiled  water  and  preserve  for  use  in  a  glass-stoppered  bottle. 

A  small  glass  funnel  and  a  50  c.  c.  measure  are  set  apart  for  the  measurement  and 
introduction  of  this  solution.  The  charge  of  50  c.  c.  required  for  each  water  contains 
.4  grm.  of  permanganate  and  10  grms.  caustic  potash.  It  is  advisable,  after  having 
added  this  charge  to  the  contents  of  the  retort,  to  spirt  a  little  distilled  water  over  the 
funnel  in  order  to  carry  away  the  deeply  colored  drop  which  adheres  to  its  lower  end, 
as  in  the  removal  of  the  funnel  it  might  touch  the  mouth  of  the  retort  and  taint  the 
subsequent  distillate.  The  stopper  is  then  inserted  into  the  retort,  the  flame  reapplied, 
and  the  distillation  continued  as  before. 

The  second  distillate  of  50  c.  c.  is  examined  as  in  the  case  of  the  free  ammonia.  If 
it  contains  none,  the  experiment  is  at  an  end  and  the  ammonia  in  the  first  glass  is 
estimated.  If  it  contains  much,  the  first  glass  is  diluted  for  estimation,  and  the  dis- 
tillation is  continued  until  a  glassful  is  obtained  which  gives  no  reaction  with  the 
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Nessler  test.  Two  distillates  suffice  in  dealing  with  pure  waters;  throe  are  generally 
required,  and  occasionally  four. 

During  the  distillation  from  the  alkaline  permanganate  the  operator  is  sometimes 
annoyed  by  the  violent  bumping  of  the  liquid.  In  seven  of  the  samples  hereafter 
recorded  the  note-book  shows  this  to  have  been  worthy  of  special  mention.  Bat  even 
when  it  occurs  there  is  usually  no  difficulty  in  collecting  the  first  and  second  distillate*. 
It  is  only  as  the  solution  becomes  concentrated  that  danger  of  breakage  threatens. 
The  stopper  may  be  thrown  suddenly  from  the  retort,  and  on  this  account  the  rotation 
already  suggested  should  be  given  to  the  apparatus.  Keeping  the  liquid  in  motion 
appears  to  promote  a  more  equable  evolution  of  the  vapor.  The  cause  of  the  bumping 
is  obscure.  In  three  of  the  seven  cases  the  waters  were  highly  charged  with  vege- 
table impurity,  while  four  were  stored  rain-waters  which  were  by  no  means  impure. 

The  results  of  the  experiment  are  recorded  as  follows: 

Albuminoid  ammonia  1st,  .10 

2d,  .04 
3d,  .01 
4th,  .00 

5).  15 

.  030  parts. 

The  figures  here  given  are  those  of  the  New  Orleans  rain,  which  was  used  by  way  of 
illustration  in  the  case  of  the  free  ammonia. 

The  carbon  of  organic  matter  cannot  be  calculated  from  the  permanganate  decolor- 
izations,  nor  can'  its  nitrogen  be  estimated  from  the  yield  of  albuminoid  ammonia;  but 
the  result  has  a  certain  relative  value  in  the  one  case  as  in  the  other.  The  decompo- 
sition which  takes  place  in  albumen  under  the  conditions  of  the  experiment  is  unvary- 
ing, and  the  quantity  of  ammonia  is  proportioned  to  that  of  the  destroyed  matter. 
The  whole  of  the  nitrogen  of  the  albumen  is  not  recovered  as  ammonia,  but  the  per- 
centage is  the  same  whether  in  dealing  with  stronger  or  weaker  solutions.  It  may  be 
that  the  caustic  potash  determines  the  combination  of  a  portion  of  the  released  nitro- 
gen with  oxygen  to  nitric  acid.  The  residue  in  the  retort  has  not  been  examined  for 
the  missing  nitrogen. 

It  is  probable  that  the  nitrogenous  organic  matters  in  natural  waters  are  not  various 
in  character.  They  are  necessarily  the  detritus  of  the  albuminoids  which  constitute 
the  organic  basis  of  life.  Microscopic  organisms  in  the  water  grow  and  multiply  by 
the  assimilation  of  this  pabulum.  Albumiuoid  ammonia  which  is  thus  lost  from  a 
water  may  be  recovered  from  its  living  sediment.  Free  ammonia  which  disappears 
through  the  vital  action  of  microscopic  vegetation  may  be  recovered  as  organic  am- 
monia from  the  albuminoid  tissues  which  have  been  formed.  In  general  termait  is 
the  albumen  of  life  which  is  the  nitrogenous  organic  matter  of  natural  waters.  There 
are  grounds,  therefore,  for  assuming  that  the  organic  impurities  of  different  waters 
may  be  comparable  through  .the  medium  of  the  albuminoid  ammonia  which  can  be 
distilled  from  them.  It  is  certain  that  in  many  waters  the  nitrogenous  impurity  is 
proportioned  to  the  organic  ammonia.  Swamp  water,  which  every  one  would  avoid  as 
morbiferous,  has  a  high  figure  of  albuminoid  impurity;  and  this  figure  mar  be  found 
in  impure  cisterns  the  water  from  which  every  one  would  hesitate  to  drink.  In  cis- 
terns which  are  less  foul,  the  water  of  which  is  declined  by  sensitive  palates,  the  organic 
ammonia  is  correspondingly  decreased.  Waters  which  are  universally  accepted  as 
wholesome  yield  but  small  quantities. 

But  for  the  fact  that  urea  may  not  evolve  ammonia  when  treated  with  the  alkaline 
permanganate  on  account  of  its  previous  transformation  into  an  amnioniacal  salt,  it 
might  indeed  be  said  that  the  unwholesomeness  of  a  water  is  directly  proportioned 
to  the  amount  of  its  albuminoids.  Deep  wells  may  be  polluted  by  urea  and  their  con- 
taminated waters  may  show  as  organically  pure,  not  only  by  the  absence  of  albuminoid 
ammonia  but  also  by  their  failure  to  decolorize  the  permaganate,  as  in  Judge  Bond's 
well  and  that  of  the  Gait  House,  Brownsville  (Analyses  £21  and  213).  These  cases, 
while  preventing  the  albuminoid  figures  from  being  used  as  an  expression  of  whole- 
somenes8  or  pollution,  usually  present  no  difficulty  to  the  analyst.  Urea  ferments  so 
rapidly  into  carbonate  of  ammonia  by  taking  up  the  elements  of  water  that  where 
there  is  ureal  contamination  there  is  generally  an  excess  of  free  ammonia,  as  in  Analy- 
sis No.  221,  or,  if  the  soil  filtration  removes  this,  imperfect  oxidation  remains  to  con- 
demn the  water,  as  in  Analysis  No.  213. 

Professor  Wanklyn  formulates  the  results  of  his  experience  thus: 

"  If  a  water  yield  0.00  parts  of  albuminoid  ammonia  per  million,  it  may  be  passed  as 
organically  pure,  despite  of  much  free  ammonia  and  chlorides;  and  if  indeed  the  albu- 
minoid ammonia  amount  to  .02,  or  to  less  than  .05  parts  per  million,  the  water  belongs 
to  the  class  of  very  pure  water.  When  the  albuminoid  ammonia  amounts  to  .05,  then 
the  proportion  of  free  ammonia  becomes  an  element  in  the  calculation ;  and  I  should 
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be  inclined  to  regard  with  some  suspicion  a  water  yielding  a  considerable  quantity  of 
free  ammonia  along  with  more  than  .05  parts  of  albuminoid  ammonia  per  million. 

"Free  ammonia,  however,  being  absent,  or  very  small,  a  water  should  i»ot  be  con- 
demned unless  the  albuminoid  ammonia  reaches  something  like  0.10  part  per  million. 
Albuminoid  ammonia  above  0.10  per  million  begins  to  be  a  very  suspicious  sign ;  and 
over  0.15  it  ought  to  condemn  a  water  absolutely." 

It  will  be  observed  that  the  recognition  of  the  hygienic  significance  of  free  ammonia 
in  the  water  provides  for  the  detection  of  ureal  impurity.  Such  formulas  should  be 
regarded  only  as  a  generalization  of  the  experience  ot  the  writer.  As  rules  for  guidance 
they  cannot  be  implicitly  followed,  else  would  such  samples  as  that  of  the  Gait  House 
well  be  pronounced  organically  pure.  Each  water  must  be  thoroughly  investigated 
and  studied,  with  a  full  appreciation  of  the  meaning  of  the  various  experimental 
results,  instead  of  being  judged  by  the  result  of  this  one  process. 

In  well  and  spring  waters  and  those  contained  in  underground  cisterns  the  object 
of  the  investigation  is  not  a  determination  of  the  albuminoid  matter,  although  a  large 
figure  should  condemn  the  sample  on  account  of  diarrheal,  dysenteric,  or  febrile  possi- 
bilities. It  is  the  discovery  of  a  leak  which  admits  of  surface  washings  either  directly 
or  with  insufficient  filtration  through  the  soil.  If  such  is  found  to  exist  the  character 
of  the  leakage  has  to  be  investigated.  Too  often  it  is  derived  from  neighboring  vaults, 
sewers,  cess-pools,  sinks,  or  a  soil  saturated  with  the  contamination  incident  to  long 
continued  occupation  and  unsanitary  habits.  In  these  cases  the  water  is  dangerous 
irrespective  of  its  albuminoid  ammonia.  Typhoid  fever  and  cholera,  when  the  specific 
ytoisons  are  within  the  drainage  area,  may  enter,  no  matter  how  small  the  leak,  and 
be  scattered  widely  with  the  water  supply.  The  water  may  be  wholesome  in  the 
mean  time,  but  there  is  a  possibility  of  danger,  and  sanitary  science  can  only  guard 
against  disease  by  averting  its  possibilities.  Such  waters  should  therefore  be  con- 
demned because  of  the  leak — not  because  of  the  carbon  or  nitrogen  which  they  contain, 
the  permanganate  which  they  decolorize,  or  the  albuminoid  ammonia  which  can  be 
distilled  from  them.  These  are  only  parts  of  the  evidence  by  which  the  leak  is 
established. 

Nevertheless,  when  Professor  Wanklyn's  limit  of  .015  part  per  100,000  is  reached  in 
a  well-water,  that  fact  alone  may  be  considered  sufficient  to  condemn  it,  as  it  seems 
to  afford  proof  of  inadequate  filtration  and  liability  to  specific  contamination.  When 
the  spread  of  typhoid  fever  has  so  followed  the  distribution  of  water  from  a  given 
source  as  to  leave  no  doubt  that  the  supply  was  connected  with  the  propagation  of 
the  disease,  albuminoid  ammonia  has  usually  been  found  in  excess. 

But  when  the  subject  of  water  supply  is  extended  to  embrace,  in  addition  to  wells, 
stored  rain-water  and  surface  collections,  such  as  pond,  lake,  and  river  waters,  a  rigid 
adherence  to  a  condemnation  figure  of  .015  would  exclude  from  use  many  waters  which 
cannot  be  considered  otherwise  than  wholesome.  River  samples  collected  in  the  West- 
ern Territories  where  sewage  contamination  was  impossible  gave  in  no  case  Jess  than 
.014  part.  Rain-water  fresh  from  the  clouds  has  seldom  less  than  .010  part  and  may 
contain  as  much  as  .046  part.  (Fort  Preble,  Portland,  Me.,  May  1,  1879.)  As  typhoid 
poison  is  improbable  in  such  waters,  the  albuminoid  ammonia  ceases  to  indicate  the 
possibility  of  its  occurrence.  With  large  albuminoid  figures  in  the  water  of  the  raised 
tanks  of  New  Orleans  there  is  a  perfect  immunity  from  typhoid  fever.  Specific  poison 
being  excluded,  it  would  seem  as  if  the  evil  effects  of  nitrogenous  organic  matters  in 
water  might  be  ascertained  and  their  limit  of  wholesomeness  be  defined.  This  limit 
certainly  cannot  be  far  above  .020  parts,  because  with  more  than  this  amount  warm 
weather  will  develop  a  taint  in  the  water  which  is  appreciable  by  the  senses. 

But  although  the  poisons  of  typhoid  and  possibly  cholera  are  unlikely  to  be  present 
in  rain  supplies,  there  appears  warrant  for  believing  that  remittent  fevers  and  dysen- 
tery may  be  developed  by  albuminoid  or  other  matters  contained  in  them.  Practitioners 
in  the  south  are  confirmed  in  their  belief  of  the  water  origin  of  many  remittents  occur- 
ring under  conditions  where  exposure  to  malaria  appears  to  be  excluded.  In  four  such 
cases  specially  investigated  (Analyses  45,  46,  07,  and  124)  during  the  past  autumn  the 
yield  of  albuminoid  ammonia  from  the  water  supply  was  large.  In  non-malarious 
mountain  regions  remittent  fever  occurs  at  all  times  and  seasons  which  correspond 
with  excess  of  impurity  in  the  water.  The  albuminoids  may  not  cause  it  any  more  than 
in  well- water  they  cause  typhoid.  They  accompany  its  cause,  and  when  the  resultant 
ammonia  is  in  excess  of  .020  part,  they  may  be  viewed  as  a  danger-signal  indicating 
the  increased  probability  of  the  presence  of  malarial  poison.  The  febrile  cause  may 
be  present  in  waters  which  yield  less  than  this,  but  there  is  a  greater  likelihood  of  the 
presence  of  a  specific  impuiity  when  the  general  impurity  is  great  than  when  it  is 
small.  For  these  reasons  it  would  appear  advisable  that  the  albuminoid  ammonia  in 
waters  which  are  not  exposed  to  sewage  contamination  should  not  be  in  excess  of  .020 
part. 

In  discussing  this  subject  heretofore,  the  writer  has  held  the  view  that  the  nitrogen- 
ous matter  in  such  waters  was  of  vegetable  origin.  The  history  of  the  water  which 
was  closely  investigated  in  many  instances  supports  the  opinion.    There  were  no  ni- 
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trites  present,  but  their  absence  did  not  prove  a  vegetable  origin,  as  observations  made 
in  the  course  of  the  analyses  indicated  that  the  oxidation  of  nitrogen  depended  leas  on 
the  origin  of  the  albuminoids  than  on  the  conditions  to  which  tney  were  exposed,  of 
which  nitration  through  or  prolonged  contact  with  the  soil  appeared  to  be  one.  But 
the  absence  of  chlorine  was  suggestive  ot  a  vegetable  derivation. 

Vegetable  matter  was  observed  by  Wauklyn  to  give  up  its  nitrogen  as  ammonia 
slowly.     In  examining  laboratory  notes  on  this  point,  it  was  found  that  in  many 
cases  where  the  organic  matter  was  assuredly  of  a  vegetable  character,  the  albumi- 
noid ammonia  diminished  by  one-half  in  successive  distillates  of  50  c.  c.     Thus  water 
from  the  swamps  near  New  Orleans  distilled  .24,  .12,  .06,  .03.     The    process  was 
carried  no  further,  as  the  object  in  view  at  the  time  was  nor  a  demonstration  of  the 
manner  of  evolution,  but  a  determination  of  the  total  as  bearing  on  quality.     Wolf 
River  water  (Analysis  249),  in  which  the  possibility  of  animal  matter  is  excluded  by 
tho  surroundings  of  the  water-course,  yielded  its  organic  ammonia  in  successive  quan- 
tities of  .10,  .05,  .025,  .01.    The  deep  well  (Analysis  194}  gave  it  up  as  follows :  .  16,  .09, 
.04.    This  was  one  of  the  cases  where  it  was  considered  injudicious  to  proceed  further 
on  account  of  violent  bumping.    On  the  other  hand,  waters  which  were  assuredly 
contaminated  by  animal  albuminoids,  although  vegetable  matter  might  alno  be  pres- 
ent, gave  up  the  formed  ammonia  much  more  rapidly,  each  distillate  containing  only 
one-third,  one-fourth,  or  even  one-fifth  of  that  found  in  its  predecessor.    The  rapidity 
with  which  the  process  was  conducted  had  no  influence  upon  the  proportion  of  ammo- 
nia in  the  distillates,  provided  no  loss  occurred  from  inefficient  condensation.     Many 
of  these  showed  by  their  slight  decolorizing  action  on  the  permanganate  that  the  ratio 
of  carbon  must  of  necessity  be  small.    At  first  it  was  supposed  tbat  the  carbonaceons 
matter  naturally  assoc  ated  with  vegetable  albuminoids,  or  accidentally  present  along 
with  animal  matters,  might  interfere  with  the  action  causing  the  evolution  to  take 
place  slowly,  but  several  cases  occurred  (as  in  Analyses  94,  231,  and  234)  where  with 
much  carbonaceons  matter  the  evolution  was  comparatively  rapid.     A  difference  in 
the  character  of  the  albuminoids  appeared  to  be  shown  by  the  manner  of  evolution; 
and  it  might  have  been  concluded  that  this  difference  consisted  in  their  animal  or 
vegetable  nature  but  for  the  fact  that  the  nitrogenous  matters  in  rain  yielded  ammo- 
nia rapidly  and  would  thus  reouire  to  be  set  down  as  mainly  of  animal  derivation. 
Rain-water  at  Memphis,  December  3,  1679,  gave  up  its  organic  ammonia  in  successive 
quantities  of  .035,  .008;  at  New  Orleans,  March  3,  18^0,  in  quantities  of  .10,  .04,  .01, 
and.  in  a  second  sample,  .07,  .025,  .01.    Some  experiments  were,  therefore,  instituted 
to  clear  up  this  point.    Albumen  from  blood,  and  crude  gluten  rrom  flour,  were  dried 
and  dissolved  in  an  alkaline  solution.    The  vegetable  matters  extracted  by  water 
from  sawdust,  and  those  in  a  watery  extract  of  fresh  leaves  (sonchus  oUract**)  were 
also  tested.    The  albumen  solution,  when  fresh,  yielded  the  organic  ammonia  more 
slowly  than  the  animal  matters  of  water  and  rather  more  ranidly  than  was  conceived 
to  be  characteristic  of  vegetable  albuminoids,  the  first  three  distillations  yielding  .220, 
.095,  .050 ;  but  after  having  been  exposed  to  the  air  for  ten  days  so  that  putrefactive 
changes  might  be  in  progress  the  distillations  were  .30,  .09,  .05.    The  gluten  when 
fresh  distilled  slowly,  .26,  .15,  .8,  in  the  first  three  distillates;  at  the  end  of  eight 
days,  .30,  .15,  .8.    The  sawdust  infusion  gave  .030,  .015,  .005.    The  fresh  leaves  yielded 
.14,  .047,  .015,  and,  when  the  infusion  had  been  exposed  for  ten  days  to  putrefactive 
agencies,  the  evolution  was  little  altered,  .15,  .05,  .025.    It  was  thub  seen  that  while 
the  gluten  and  the  small  quantity  of  albuminoids  extracted  from  sawdust  distilled 
slowly,  tho  animal  albumen  was  not  characterized  by  the  rapidity  of  ita  destruction. 
On  the  other  hand,  the  fresh  juices  of  the  plant  distilled  rapidly,  and  the  rate  was 
not  materially  altered  bv  putrefactive  changes,  while  these  changes  increased  the 
rapidity  of  evolution  in  the  solutions  of  albumen  and  gluten.    From  these  experiments 
it  was  conceived  that  the  animal  or  vegetable  nature  of  the  albuminoids  has  little  to 
do  with  the  manner  of  the  ammoniac  a  1  evolution;  that  the  tendency  in  the  albumi- 
noids to  change,  whether  progressive,  as  in  the  young  and  growing  leaves,  or  retrogres- 
sive, as  in  the  decaying  solutions,  accounts  for  differences  in  the  manner  in  which  the 
ammonia  distils. 

Rain-water  as  it  falls  from  the  clouds  varies  in  the  amount  of  its  albuminoids. 
That  which  falls  after  a  long  dry  season  is  usually  very  impure ;  such  was  the  rain 
instanced  above  as  having  fallen  at  Fort  Preble.  On  the  other  hand,  if  collected  at 
the  end  of  a  shower  of  many  hours' duration,  the  water  may  yield  only  .010  or  .012 
part.  The  organio  ammonia  of  cist-em  water  might  therefore  be  expected  to  be  fre- 
quently beyond  the  assumed  limit  of  wholesouieness.  But  the  albuminoids  disappear 
from  properly  stored  waters,  as  does  the  free  ammonia,  and  probably  from  analogous 
causes.  Cool,  dark,  clean,  and  wel  lventilated  cisterns  will  furnish  a  supply  which 
yields  only  .003  part,  although  a  highly  charged  rain  may  have  entered  there  only  a  few 
days  before.  Any  increase  in  the  amount  found  is  dependent  either  on  foul  accumu- 
lations in  the  cistern  or  on  leakage.  If  from  the  latter  cause  the  possibility  of  typhoid 
or  other  specific  disease  is  as  great  as  in  the  case  of  wells,  but  if  assuredly  from  the 
former  as  much  as  .020  part  is  allowable,  although  by  no  means  desirable. 
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The  purification  which  takes  place  in  raised  tanks  is  less  thorough.  The  albu- 
minoid ammonia  of  the  best  waters  is  seldom  under  .010.  Such  is  the  case  also  with 
lake  and  pond  waters.  River  water,  as  already  stated,  seldom  contains  less  than  .014 
part,  but  when  turbid  this  may  be  largely  increased.  Most  of  the  increase  it*  removed  by 
sedimentation,  the  mineral  particles  carrying  down  with  them  suspended  nitrogenous 
matters. 

The  issue  of  the  distillation  of  the  organic  ammonia  is  thus  seen  to  give  very  definite 
ideas  with  regard  to  the  quality  of  a  water.  Where  the  albuminoids  are  iu  large 
quantity,  that  is,  in  excess  of  .020,  the  water  should  be  condemned.  This  opinion  is 
usually  sustained  by  the  large  amount  of  oxygen  required,  by  the  blackening  on  ig- 
nition and  by  the  loss  of  weight.  Where  the  organic  ammonia  is  in  small  quantity, 
not  in  excess  of  .005  part,  the  water  is  wholesome  unless  indications  of  the  presence 
of  urea  are  manifest.  Where  it  ranges  between  .005  and  .020  the  recent  history  of 
the  water  must  be  known  in  order  tnat  a  correct  hygienic  value  may  bo  attached  to 
its  quantity. 

SECTION  VII. 

OS  THE  NITROUS  ACID. 

Albuminoids  under  certain  conditions  which  are  found  in  nature  give  oxygen  com- 
pounds, nitrous  and  nitric  acids,  alonj?  with  or  instead  of  ammonia  as  the  result  of 
their  decomposition ;  or  ammonia  having  been  formed  in  the  first  instance  nitrites  and 
nitrates  may  appear  at  its  expense.  This  subject  is  exceedingly  obscure.  When  moist 
and  exposed  to  the  atmosphere  and  a  suitable  temperature,  nitrogenous  organic  mat- 
ter retrogrades  to  inorganic  forms,  a  free  development  of  carbonate  of  ammonia  sig- 
nalizing its  destruction.  The  carbon  of  the  organic  matter  uniting  with  oxygen  to 
the  formation  of  an  acid  has  been  supposed  to  determine  the  alkaline  union  of  nitrogen 
with  hydros  en.  But  if  the  decomposing  matter  is  in  contact  with  a  fixed  alkali, 
nitrogen  acids  are  formed  which  combine  with  it.  When  the  putrefactive  process  is 
rapidly  effected  by  a  conjunction  of  favorable  conditions  in  a  neutral  mass,  the  am- 
nion i  a  cal  result  is  to  be  expected,  but  where  it  takes  place  slowly,  nitrous  acid  may  be 
formed,  the  alkalinity  of  the  ammonia  first  produced  disposing  the  residuum  of  nitrogen 
to  an  acid  union.  In  these  changes  certain  low  organisms  act  an  important  part  by 
means  of  their  vitality.  Schlcesing,  Miintz,  and  Warrington  have  recently  made  it 
probable  that  the  oxidation  of  nitrogen  may  have  to  be  viewed  as  a  chemico- vital 
result  of  the  action  of  a  special  organism  or  nitric  ferment. 

It  is  doubtful  if  animal  albuminoids  are  more  prone  to  yield  nitrites  in  their  decom- 
position than  those  of  vegetable  derivation,  although  this  is  often  stated  as  a  char- 
acteristic difference  between  them.  Pnre  vegetable  extracts  when  putrefying  will 
furnish  a  layer  of  nitrites  on  the  surface  of  their  mass.  Nitrous  acid,  however,  is  more 
commonly  found  in  water  which  has  percolated  through  the  soil  than  in  rain-water, 
and  as  the  animal  waste  in  long  occupied  sites  is  a  frequent  impurity  in  wells,  the 
nitrites  have  been  referred  to  the  oxidation  of  animal  nitrogen.  Nitrites  and  nitrates 
are  also  common  in  grave-yard  waters.  But  nitrites  are  found  in  samples  which  have 
not  filtered  through  the  soil,  and  which  could  not  have  been  contaminated  by  soil 
pollution,  as  in  the  water  of  the  Gayoso  Hotel  cistern,  Memphis  (Analysis  100). 

The  probability  appears  to  be  that  albuminoids,  whether  animal  or  vegetable,  are 
prone  to  nitrous  and  nitric  formation  when  the  favorable  conditions  are  presented. 
Filtration  through  the  soil,  by  introducing  the  special  ferment  of  nitrification,  by 
modifying  the  oxygen  supply,  charging  the  water  with  alkaline  carbonates,  or  offering 
lime  carbonate  to  contact  with  the  decomposing  matters,  contributes  more  or  less  to 
these  conditions;  and  to  such  circumstances,  rather  than  to  peculiarity  in  the  albumi- 
noids, the  nitrous  production  may  be  attributed.  The  nitrites  of  the  Gayoso  and  a 
few  other  cisterns  may  be  due  to  the  lime  lining  of  the  underground  reservoirs.  No 
nitrites  were  found  even  in  the  foulest  waters  stored  in  cypress- wood  cisterns :  t.  e., 
none  were  found  except  in  waters  which  had  come  in  contact  with  the  soil  or  with  lime 
salts. 

Nitrites  and  nitrates  (excepting  those  formed  from  elementary  nitrogen)  in  a  water 
are  thus,  like  ammonia,  the  harmless  remains  of  previously  organized  substances.  The 
water  which  contains  any  of  them  must  have  been  at  one  time  polluted  with  nitroge- 
nous matter.  The  nitric  acid  and  ammonia  in  rain  result,  in  part  at  least,  from  the 
decomposition  of  the  organic  dust  of  the  atmosphere.  The  same  nitrogen  compounds 
in  terrestrial  waters  are  derived  from  the  breaking  up  of  the  organic  matters  which 
were  precipitated  with  them,  and  of  those  with  wnicn  they  have  been  contaminated 
since  reaching  the  surface. 

The  quantity  of  these  products  in  a  water  is  of  importance  as  indicating  the  quan- 
tity of  matter  in  which  tney  originated ;  but  a  point  of  even  greater  interest  to  be  de- 
termined is  the  proximity  of  the  undecomposed  matters  to  the  water  reservoir.  If 
near,  the  water  may  at  any  time  become  noxious  from  the  influx  of  unoxidized  albumi- 
noids, and  certain  epidemics  of  typhoid  have  shown  that  there  is  danger  from  specific 
poisons  which  may  be  of  a  less  oxidizable  character;  germs,  for  instance,  offering  a 
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vital  resistance  to  decomposing  influences.    Distance  lessens  the  danger.     The  nitxo- 

Sen  compounds  themselves  aid  in  the  solution  of  this  question.  Ammonia,  as  already 
tiown^  is  uniformly  present  when  the  decomposition  is  in  progress,  and  as  it  is  at  the 
same  time  exceedingly  evanescent,  its  presence  is  significant  of  dangerous  proximity. 
Nitrous  acid  implies  the  same  danger,  as  it  is  a  direct  product  of  the  decomposition; 
hut  as  it  is  less  prone  to  dissipation,  it  may  in  some  cases  have  come  from  a  greater 
distance  than  the  ammoniacal  contamination.  Nitric  acid,  on  the  contrary,  indicates 
a  certain  degree  of  remoteness.  It  is  a  higher  oxide  and  more  stable  compound  than 
the  nitrous  acid  ;  its  organic  origin  is  therefore  more  remote.  Nitrates  in  a  water  may 
have  been  of  geologic  derivation,  organic  once,  but  at  a  time  sodistantthat  they  have 
no  bearing  on  the  quality  of  the  water  other  than  by  augmenting  the  amount  of  the 
inorganic  solids.  In  deep  well  waters  the  nitrogen  of  nitrates  may  be  as  thoroughly 
dissociated  from  its  previous  organic  combinations  and  connections  as  is  the  chlorine 
of  the  sodium  salt  in  sea  water ;  but  in  surface  waters,  among  which  are  classed  the 
more  or  less  impure  ground  waters,  it  assumes  an  importance  in  connection  with  the 
organic  contamination.  If  nitrites  coexist,  the  nitrates  may  indeed  be  viewed  as  adding 
to  their  quantity  and  increasing  the  suspicion  with  which  the  water  is  to  be  regarded. 

Nitrous  acid  in  a  water  is  easily  delected  by  means  of  iodized  starch.  As  the  test 
solution  does  not  keep,  a  small  quantity  must  be  prepared  in  a  beaker  at  the  time  of 
the  experiment.  Break  up  a  few  decigrams  of  starch  in  a  little  distilled  water  by 
means  of  a  glass  rod.  Ada  25  or  30  c.  c.  of  boiling  water  and  insert  the  beaker  in  the 
water  bath  for  a  minute  or  two.  Dissolve  a  small  fragment  of  potassic  iodide  in  ihe 
liquid,  and,  when  cold,  it  is  ready  for  use. 

Fill  a  large  test  tube  with  the  water  to  be  examined  and  a  similar  one  with  distilled 
water.  If  the  color  of  the  sample  has  not  been  noted  up  to  this  time  it  may  be  con- 
veniently observed  now  and  compared  with  that  of  the  pure  water  in  the  other  tube. 
Add  a  little  of  the  iodized  starch  liquor  to  each,  and  then  two  or  three  drops  of  di- 
luted sulphuric  acid.  The  distilled  water  is  unaffected  by  the  addition  of  the  acid.  The 
other,  if  it  contains  nitrites,  immediately  develops  a  solid  blue  color.  If  a  trace  only 
is  present  a  faint  blue  streak  may  be  seen  as  the  acid  penetrates  the  volume  of  the 
liquid,  or  without  this  the  sample  may  darken  somewhat  in  its  complexion.  In  these 
cases  the  presence  of  nitrous  acid  should  be  recorded,  but  it  is  needless  to  attempt  its 
estimation.  The  Qualitative  test  is  so  delicate  that  a  quantitative  experiment  is  only 
necessary  when  a  definite  blue  color  is  produced. 

The  estimation  is  best  effected,  as  suggested  by  Professor  De  Chaumont,  by  destroy- 
ing the  nitrous  acid  and  determining  the  loss  of  deoxidizing  power  which  corresponds 
with  its  destruction.  A  previous  experiment  (Section  IV)  has  determined  the  quan- 
tity of  permanganate  decolorized  by  the  oxidizable  matters  (nitrites  included)  which 
are  contained  in  the  sample.  Nitrites  are  destroyed  by  boiling  for  twenty  minutes 
with  sulphuric  acid ;  200  c.  c.  of  the  water  are  therefore  treated  with  10  c*  c.  of  the 
diluted  acid  and  boiled.  Loss  by  evaporation  is  made  up  by  distilled  water,  and  the 
200  c.  c.  are  acted  on  by  permanganate  at  the  boiling  temperature  and  then  treated 
with  oxalic  acid  and  permanganate  again,  as  already  described.  The  result  gives  the 
number  of  cubic  centimeters  of  permanganate  solution  decolorized  by  the  organic 
matter  alone,  and  this  deducted  from  the  number  used  in  the  previous  experiment  gives 
the  quantity  which  was  decomposed  by  the  nitrites.  The  volume  of  decolorized  solu- 
tion thus  found  is  multiplied  into  its  oxygen  value,  and  from  this  the  nitrons  acid  is 
calculated.  Two  atoms  of  oxygen  are  required  to  oxidize  one  molecule  of  nitrons 
acid ;  hence,  32  parts  by  weight  of  oxygen  are  equivalent  to  76  parts  of  anhydrous 
acid,  or  1  part  to  2.375  parts.  By  multiplying  the  oxygen  value  or  the  permanganate 
used  in  the  experiment  by  this  number  the  quantity  of  nitrous  acid  is  expressed. 
Thus,  if  6  c.  c.  were  decolorized  originally  and  only  3  c.  c.  after  the  boiling  which 
eliminates  the  nitrites,  the  entry  would  be  as  follows: 

6  c.  c.  permanganate  destroyed  by  all  oxidizable  matters. 
3  c.  c.  permanganate  destroyed  by  organic  matter  alone. 

3  c.  c.  permanganate  destroyed  by  nitrous  acid. 
.  0976  mgrm.  oxygen  value  of  1  c.  c. 


.  2928  mgrm.  oxygen  used  by  nitrous  acid  in  200  o.  o. 
2. 375  factor  to  convert  oxygen  into  anhydrous  acid. 


14640 
20496 

8784 
5856 


2).  6954000  nitrous  anhydride  in  200  c.  o.  sample. 
.  3477       nitrous  acid  per  100,000. 
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It  may  be  that  Home  of  the  organic  matter  is  destroyed  in  certain  cases  by  the  boil- 
ing, which  is  inrended  to  act  only  on  the  nitrites.  To  test  this  point  several  waters 
which  were  free  from  nitrons  acid  were  treated  as  if  it  were  present,  but  no  loss  of 
deoxidizing  power  was  entailed  npon  them.  This  was  suggested  by  the  analysis  of  a 
Memphis  spring  water  (Analysis  244)  which  yielded  by  the  permanganate  process 
slightly  more  nitrous  acid  than  was  consistent  with  the  subsequent  nitric  acid  deter- 
mination. The  experimental  error,  however,  is  believed  to  have  occurred  in  the  latter 
estimation. 

On  the  other  hand,  the  Beale  street  cistern  water  (Analysis  140)  required  so  large  a 
quantity  of  permanganate  solution  to  oxidize  its  organic  matter,  that  the  persistence 
of  nitrites  seemed  probable,  notwithstanding  the  twenty  minutes  ebullition.  A  por- 
tion of  this  sample  was  therefore  boiled  for  one  hour  before  assuming  that  the  destruc- 
tion of  its  nitrites  was  completed,  but  the  results  agreed,  showing  not  only  that  the 
shorter  period  sufficed  to  remove  the  nitrous  acid  but  that  the  forty  minutes  extra 
boiling  had  exercised  no  decomposing  influence  on  the  organic  matters. 

This  method  of  estimating  the  nitrites  is  a  very  convenient  one  for  the  water  ana- 
lyst, as  it  requires  no  extra  apparatus  or  reagents,  and  may  in  fact  be  regarded  as  a 
part  of  the  test  by  permanganate.  • 

In  the  rain  samples  drawn  from  wooden  tanks  no  nitrites  were  found,  although  in 
some  much  nitrogenous  matter  was  present.  The  water  No.  46  contained  nearly  as 
much  albuminoid  matters  as  the  swamp  water  (Analysis  966).  Nor  were  there  any 
detected  in  the  running  streams.     In  the  underground  cisterns,  however,  traces  were 


impurity  was  solely 
and  in  the  springs. 

As  may  be  supposed  from  their  derivation  nitrites  usually  occur  in  waters  the 
probable  un  wholesomeness  of  which  is  demonstrated  by  other  evidence,  but  occasionally 
traces  may  be  present,  as  in  the  well  at  Elliott-,  Miss.  (Analysis  205),  and  others,  in 
what  must  be  considered  a  very  fair  drinking  water.  Here,  as  in  the  sound  lime-lined 
cisterns  instanced  above,  favorable  conditions  may  have  determined  the  formation  of 
a  trace  of  nitrous  acid  from  the  organic  matter  present  in  the  water  as  it  existed  in 
the  reservoir,  and  not  from  neighboring  stores  of  decomposing  substances. 

SECTION    VIII. 

ON  THE  NITRIC  ACID. 

Nitric  acid  is  found  in  minute  quantities  in  the  rainfall,  and  it  is,  therefore,  liable 
to  be  encountered  in  similar  traces  in  all  water  supplies,  as  they  are  derived  more  or 
less  directly  from  this  source. 

The  presence  of  nitrons  acid  in  quantities  too  small  for  estimation  is  a  matter  of 
importance  in  water  analysis,  as  they  indicate  changes  which  are,  or  have  recently 
been,  in  progress.    A  delicate  qualitative  test  like  the  iodized  starch  is,  therefore,  of 
great  value.     But  with  regard  to  nitrates,  their  more  remote  relationship  to  organic 
matter  frequently  divests  their  presence  of  any  sinister  meaning,  while  traces  are 
deprived  of  importance  by  reason  of  their  universality.     Hence  a  test  which  is  sensi- 
tive to  the  presence  of  such  traces  is  undesirable,  unless  complemented  by  a  quantita- 
tive process  which  will  indicate  correspondingly  minute  variations  in  the  amount. 
Efforts  have  been  made  in  this  direction,  but  unsuccessfully.     Bruciue  vields  a  rose- 
colored  solution  in  the  presence  of  the  smallest  trace  of  nitric  acid,  and  the  depth  of 
color  has  been  suggested  as  a  means  for  accurately  estimating  the  otherwise  inappre- 
ciable quantities.  But  it  is  extremely  difficult  to  obtain  even  a  distilled  water,  which 
will  not  give  the  color  by  this  test. 

In  the  absence  of  a  quantitative  process  which  will  deal  accurately  and  readily 
with  tenths  and  hundredths  of  a  milligram,  the  most  valuable  qualitative  test  is 
necessarily  one  which  will  take  no  notice  of  the  traces  of  nitric  acid  which  may  be 
said  to  be' normal  to  potable  waters,  but  which  will  indicate  their  presence  when  in 
excess  of  that  normal.  A  test  which  practically  fulfills  these  requirements  is  found 
in  Sprengel's  solution,  which  consists  of  one  part  of  carbolic  acid  dissolved  in  four 
parts  of  sulphuric  acid,  and  subsequently  diluted  with  two  parts  of  water.  It  forms 
a  faintly-red  solution  when  seen  in  mass,  but  is  almost  colorless  when  dropped  on  a 
white  porcelain  surface.  As  generally  used  by  the  writer,  50  c.  c.  of  the  water  sample 
are  evaporated  on  the  water-bath  in  a  porcelain  capsule.  When  dry  and  cold, 
three  or  four  drops  of  the  test  solution  are  added  and  trailed  over  the  water-residue 
by  tilting  the  capsule.  If  nitrates  are  present  in  quantity  a  dark  blood-red  or 
purplish-red  color  is  developed  on  the  trail  of  the  test  drops.  If  traces  only  are 
present,  the  color  is  fainter,  so  faint  that  it  may  be  impossible  to  say  whether  the 
original  color  has  been  deepened  or  not.  In  some  cases,  also,  the  darkening  produced' 
by  the  sulphuric  acid  on  organic  matter  obscures  the  reaction.    But  in  spite  of  these 
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objections,  the  test  is  useful.  If  it  distinctly  testifies  to  the  presence  of  nitrates,  tht 
operator  can  immediately  proceed  to  the  quantitative  estimation.  If  it  gives  no 
sign  of  their  presence,  or  leaves  the  matter  doubtful,  the  quantitative  test  may  bt 
resorted  to  should  the  character  of  the  water  appear  to  require  this  investigation. 
Where  there  is  a  large  loss  on  ignition  which  has  not  been  satisfactorily  accounted 
for,  where  nitrites  are  present,  although  in  traces  only,  or  where  cistern  waters  show 
signs  of  leakage,  the  quantity  of  nitrates  should  be  determined,  although  Sprengeh 
drons  may  be  indefinite  in  their  testimony. 

The  significance  of  the  indications  of  this  test  will  be  understood  by  a  reference  to 
the  following  experiments.  The  nitric  acid  was  added  to  the  water  in  the  form  of 
potassic  nitrate.  The  water  was  evaporated,  aud  the  residue  treated  as  in  dealing 
with  ordinary  water  samples. 

f .  05    No  reaction. 


Milligrams  anhydrous  acid  in  50  c.  c.  water  < 


•  2q  I  Trace  doubtful. 

.  30    Trace  certain. 

.40^1 

.50 

.  60  >  Nitric  acid  present. 

.70 
.90 


It  will  be  observed  that  cases  where  the  result  is  doubtful  contain  from  .2  to  .4  parts 

§er  100,000.  A  larger  quantity  of  water  might  be  evaporated  for  the  application  of 
prengel's  test,  by  which  the  number  of  doubtful  issues  would  be  lessened.  With  s 
residue  representing  200  c.  c.  of  water,  .05  to  .10  part  per  100,000  wonld  limit  the  as- 
certain cases,  while  .15  part  would  give  a  decided  affirmative.  Bat  in  samples  where 
it  seems  desirable  to  have  the  question  settled  with  certainty,  a  quantitative  experi- 
ment is  necessary  if  the  trace  is  verified.  The  increased  quantity  of  the  water  when 
concentrated  by  evaporation  is  therefore  better  utilized  by  a  method  of  treatment 
which  determines  not  only  the  presence  but  the  amount. 

There  are  several  processes  by  which  nitric  acid  in  a  water  residue  may  be  estimated 
with  approximative  accuracy,  but  undoubtedly  the  most  trustworthy  are  those  which 
determine  the  acid  from  the  volume  of  nitric  oxide  produced  by  its  deoxidation.  In 
Frankland  and  Armstrong's  method  the  reduction  is  effected  by  mercury  and  strong 
sulphuric  acid.  The  water  sample,  concentrated  to  a  few  cubic  centimeters,  is  intro- 
duced into  a  glass  tube  over  mercury.  No  air  must  be  permitted  to  enter  along  with 
the  liquid.  Tne  rinsings  of  the  evaporating  dish  and  the  sulphuric  acid  are  then  added. 
If  carbonic  acid  is  liberated  it  must  be  removed.  The  lower  end  of  the  tnbe  is  closed 
by  the  thumb,  and  the  contents  are  shaken,  taking  care  that  the  lower  stratum  of 
mercury  remains  unbroken.  In  a  few  minutes  the  nitric  oxide  is  disengaged,  and  may 
be  measured,  after  noting  the  temperature  and  barometric  pressure  for  the  necessary 
corrections  in  its  volume.  For  facilitating  the  introduction  of  the  liquids  the  tube  is 
furnished  with  a  small  cup  and  tan  at  its  upper  extremity. 

In  Tiemann's  modification  of  Schultze's  process,  which  was  adopted  in  the  analyses 
herein  recorded,  and  which  will  therefore  be  giveu  in  detail,  the  reduction  is  accom- 
plished by  ferrous  chloride  in  the  presence  of  hydrochloric  acid.  The  nitric  oxide  is 
collected  over  a  solution  of  sodic  hydrate,  strength  10  per  cent.  The  ferrous  chloride 
is  prepared  by  setting  iron  filings  aside  to  dissolve  in  hydrochloric  acid. 

The  apparatus  required  consists  of  a  glass  flask,  having  a  capacity  of  130  to  150  cc. 
It  must  be  clamped  by  its  neck  at  such  a  height  above  the  work  table  as  will  bring 
it  within  proper  reach  of  the  Bnnsen  flame.  Its  tightly-fitting  rubber  cork  is  perfo- 
rated, for  the  passage  of  two  tubes,  4  or  5  m.  m.  iu  diameter,  which  serve,  one  for  the 
admission  of  tne  reagents,  and  the  other  for  the  exit  of  the  nitric  oxide. 

The  entrance  tube  projects  through  the  cork  into  the  flask  for  about  2  c.  m.,  and  is 
drawn  to  a  small  orifice  at  its  internal  extremity.  Above  the  cork  it  is  curved  out- 
wards and  downwards  for  about  10  c.  m.,  and  is  connected  by  a  short  rubber  tube 
with  a  glass  continuation  10  or  12  c.  m.  long.  The  outer  extremity  of  this  entrance 
tube  is  carried  clear  of  the  body  of  the  flask  by  the  curve  in  its  upper  part,  and  il 
hangs  free  somewhat  below  the  level  of  the  bottom  of  the  flask. 

The  exit  tube  at  its  inner  end  does  not  project  into  the  flask,  but  is  cut  off  flash 
with  the  lower  face  of  the  cork.  Above  the  cork  the  tube  curves  outwards  and  down- 
wards on  the  opposite  side  of  the  flask  from  the  other,  and  is  connected  by  a  short 
rubber  tube  witn  a  glass  continuation  long  enough  to  enable  its  free  end  to  reach  tbs 
table  in  the  downward  and  outward  directiou,  and  to  rest  freely  thereon.  A  slight 
upward  curve  is  given  to  this  extremity,  that  a  stream  of  gas  issuing  from  it  may  be 
delivered  into  a  graduated  tube  inverted  over  it. 

The  rubber  fittings  must  be  perfectly  air-tight,  and  a  strong  and  reliable  clip  or  pinch 
cock  must  be  provided  for  the  rubber  portion  of  each  of  the  tubes. 

The  receiver  is  a  tube  about  30  c.  m.  long  and  1.2  c.  m.  in  diameter,  closed  at  one  end. 
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It  is  graduated  to  tenths  of  a  cubio  centimeter.  It  is  held  in  position  oxer  a  shallow 
dish  by  means  of  a  stand  And  clamp,  which  are  placed  at  sncb  a  distance  from  the 
flask  that  the  end  of  the  delivery  tube  can  rest  in  the  dish  or  be  inserted  into  the  o,>en 
mouth  of  the  graduated  receiving  tube  as  required. 

An  ordinary  wash  bottle  and  a  conple  of  conical  test  glasses  should  be  within  reach. 

The  volume  of  water  proper  for  the  experiment  is  decided  by  the  probable  quantity 
of  titrates  present.  If  Sprengel's  test  yields  no  indication  ot  their  presence,  one  or 
two  liters  may  be  required.  If  traces  have  been  doubtfully  suggested,  800  c.  c.  should 
be  used.  With  the  trace  certainly  manifested,  600  c.  c.  may  be  sufficient,  while 
with  deep  blood-red  streaks  on  the  50  c.  c.  residue  and  considerable  loss  on  ignition 
of  the  total  solids,  400,  300,  or  200  c.  c.  may  suffice  for  the  estimation.  In  any  case, 
the  measured  quantity  of  water  is  evaporated  to  50  c.  c,  and  this  concentration  of 
the  sample  is  transferred  to  the  flask.  The  rubber  cork  with  its  fittings  is  securely 
inserted,  the  clips,  if  in  position  on  the  rubber  tubes,  are  removed,  and  the  Bunsen 
flame  is  applied.  The  contents  of  the  flask  are  boiled  vigorously  by  means  of  a  large 
aud  steady  flame,  the  object  being  to  expel  the  atmospheric  air  by  the  aid  of  the 
escaping  steam.  While  this  exhaustion  is  in  progress,  the  shallow  dish  is  half  filled 
with  the  sodic  hydrate  solution.  The  graduated  tube  is  charged  with  the  same  solu- 
tion, inverted  into  the  dish,  and  secured  in  its  position  by  the  clamp-screw. 

When  the  boiling  has  been  continued  for  some'  time,  and  the  liquid  is  reduced  to 
one-half,  the  end  of  the  longer  delivery  tube  is  immersed  in  the  caustic  solution  in  the 
shallow  dish,  that  the  escaping  steam  may  be  condensed  therein.  If  the  rubber  portion 
of  its  tube  be  now  compressed  between  the  finger  and  thumb,  the  soda  solution  will 
rise  promptly  in  the  tube,  and  its  impact  be  felt  in  the  obcluded  part.  The  pinch- 
cock  is  made  to  relieve  the  finger  and  thumb,  and  the  free  end  of  the  tube  is  inserted 
into  the  mouth  of  the  graduated  receiver.  The  steam  from  the  flask  now  escapes  in  a 
denne  cloud  from  the  short  or  entrance  tube,  the  other  being  closed  by  the  clip  and 
tli<>  column  of  caustic  solution. 

The  boiling  is  steadily  continued  until  only  about  10  c.  c.  remain  in  the  flask,  when, 
b\  a  concerted  movement  of  both  hands,  the  rubber  portion  of  the  short  tube  is  com- 

Iuessed,  and  the  Bunsen  flame  removed.  These  acts  should  be  simultaneous,  as,  if  the 
ieat  be  continued  after  the  compression  is  applied,  there  is  danger  of  an  explosion,  and 
if  it  be  removed  before  the  tube  is  closed,  air  may  enter  and  vitiate  the  subsequent 
results.  As  the  rubber  tube  is  quite  hot,  the  finger  must  be  immediately  relieved  by 
the  spriug-clip. 

There  are  now  in  the  flask  10  c.  c.  of  water,  containing  nitrates  with  an  atmosphero 
of  aqueous  vapor,  which  is  cut  off  from  atmospheric  intrusion  by  the  clip  on  the  short 
or  entrance  tube,  and  the  clip  and  caustic  column  in  the  other.  As  the  flask  cools,  its 
vacuous  condition  is  manifested  by  flattening  of  the  rubber  tubes  on  the  proximal 
side  of  the  clips.  The  reagents  remain  to  be  introduced.  The  short  tube  is  tilted  up 
on  its  rubber  portion  as  a  hinge,  and  the  part  external  to  the  pinch-cock  is  filled  with 
water  from  the  wash-bottle.  The  end  of  the  tube  is  then  immersed  in  the  solution  of 
ferrous  chloride  contained  in  a  conical  test  glass.  The  pressure  of  the  clin  is  eased 
slightly,  to  admit  of  the  graudal  introduction  of,  first,  the  column  of  water  which  filled 
the  tube  external  to  it,  and,  second,  about  20  c.  c.  of  the  iron  solution.  Hydrochloric 
acid  is  then  presented  in  a  conical  glass  and  a  few  cubic  centimeters  are  permitted  to 
follow  the  iron,  as  the  iron  followed  the  water,  into  the  flask.  When  the  introduction 
is  accomplished,  the  tube  remains  guarded  by  the  clip  and  a  column  of  acid. 

The  Bunsen  dame  is  now  turned  down  quite  low,  and  applied  so  as  to  heat  the  flask 
gently.  '  Some  bumping  occurs,  but  it  is  not  dangerous.  The  liquid  darkens  in  color 
as  oxidation  progresses.  In  a  few  minutes  the  rubber  tubing  on  the  proximal  side  of 
the  delivery  clip  begins  to  lose  its  flatness,  becoming  distended  by  the  elasticity  of  tbe 
accumulating  gases  and  vapors.  When  this  takes  place,  the  finger  aud  thumb  should 
be  substituted  for  the  clip,  and  when  it  is  certain  that  the  pressure  from  within  is 
greater  than  the  external  pressure,  the  way  is  opened  for  the  passage  of  the  gases  along 
the  tube  to  the  graduated  receiver.  Hydrochloric  vapors,  steam,  and  carbonic  acid 
are  retained  by  the  caustic  solution,  while  bubbles  of  nitric  oxide  rise  and  collect  in 
the  upper  part  of  the  inverted  tube.  As  soon  as  these  bubbles  of  permanent  gas  cease 
to  be  evolved,  and  the  crackling  noise  produced  by  the  union  of  sodium  with  distilled 
vapors  becomes  marked,  the  flame  may  be  increased  somewhat  to  drive  over  the  last 
of  the  nitric  oxide.  In  concluding  the  experiment,  compression  is  made  on  the  delivery 
tube,  while  at  the  same  moment  the  flame  is  removed.  When  the  fingers  have  been 
relieved  by  the  clip,  air  may  be  admitted  to  the  flask  by  the  entrance  tube,  after  which 
the  cork  is  easily  extracted. 

The  essential  of  success  in  this  process  is  the  exclusion  of  atmospheric  air  from  the 
apparatus.  Unless  the  rubber  fittings  are  perfectly  air-tight,  failure  only  can  result. 
The  boiling  which  e fleets  the  exhaustion  must  be  vigorous  and  steady.  Tbe  flask 
must  not  be  too  large,  nor  the  tubes  connected  with  it.  Experience  shows  that  50  c.c. 
in  being  reduced  to  10  c.  c.  will  effectually  clear  out  the  air  from  one  of  the  size  recom- 
rn ended.  But  before  trusting  to  a  newly-mounted  set  of  fittings  it  is  well  to  give  them 
a  blank  trial  to  guarantee  their  soundness. 
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The  graduated  receiver  with  its  nitric  oxide  and  soda  solution  is  transferred  to  i 
tall  glass  cylinder  containing  water,  in  which  it  is  immersed  for  half  aD  hour  to  redan 
its  temperature.  At  the  expiration  of  that  period  the  tube  is  raised  by  meant  of  • 
forcep  until  the  liquid  within  is  on  a  level  with  the  external  water,  when  the  volame 
of  the  gas  is  read.  The  temperature  of  the  water  is  then  taken  and  the  barometric 
pressure  noted. 

Ruddy  vapors  of  nitric  peroxide  fill  that  part  of  the  tube  which  was  occupied  by  the 
nitric  oxide  as  soon  as  air  is  admitted  by  withdrawing  the  tube  from  the  liquid  in 
the  cylinder. 

The  objective  point  of  this  experiment  is  the  weight  of  the  nitric  oxide  which  fcai 
been  formed.  If  the  weight  of  a  gas  always  increased  in  proportion  to  its  volume, 
this  could  easily  be  obtained  provided  the  relation  of  weight  to  volume  were  known, 
but  with  nitric  oxide,  as  with  all  gases,  a  given  weight  increases  in  volume  when  sub- 
jected to  higher  temperatures  and  diminished  pressure,  and  contracts  when  these  con- 
ditions are  reversed.  The  weight  of  a  given  volume  of  gas  being  known  under  certain 
influences  which  affect  its  tension,  any  other  volume  under  investigation  must  be  sub- 
jected to  the  same  influences  before  its  weight  can  be  ascertained.  But  it  i*  not 
necessary  to  arrange  these  conditions  in  practice,  as  the  volume  which  the  gas  would 
occupy  when  influenced  by  them  can  be  calculated.  One  liter  of  nitric  oxide  is  known 
to  weigh  1.344  gnu.  when  no  moisture  is  present,  when  the  temperature  is  at  32- 
Fahr.  (0°  C.)  and  the  atmospheric  pressure  29.9*2  inches  (760  mm).  The  gas  which  is 
contained  in  the  graduated  tube  has  no  doubt  a  higher  temperature  than  this:  from 
the  nature  of  its  surroundings  it  is  of  necessity  saturated  with  moisture,  while  the 
barometric  pressure  may  be  above  or  below  the  stated  figure.  To  ascertain  its  weight 
the  volume  which  it  would  occupy  under  the  above  standard  conditions  must  first  be 
obtained. 

For  all  practical  purposes  it  is  assumed  that  gases  expand  equally  for  equal  incre- 
ments of  heat,  and  according  to  Regnault's  researches  the  expansion  which  takes  place 
on  raising  the  temperature  from  32°  Fahr.  to  212°  is  .3G65  part  of  the  volume.  This 
increase  for  an  addition  of  180°  of  heat  makes  the  expansion  for  lc  for  Fahrenheit'* 
scale  .002036,  or  ^T  of  the  original  volume  at  32° ;  in  other  words,  491  c.  c.  of  gas  it 
32°  Fahr.  expand  T4r  of  their  bulk  and  become  492  c.  c.  at  33°  Fahr.,  493  c  c.  at  34° 
Fahr.,  and  so  on,  increasing  1  c.  c.  for  each  additional  degree  above  the  melting  point. 
Hence  the  contraction  in  the  volume  of  a  gas  which  is  involved  in  the  reduction  of  its 
temperature  to  32°  is  calculated  by  subtracting  as  many  T^ths  of  its  volume  at  3£° 
as  there  are  degrees  between  that  standard  and  its  observed  temperature.  Thus,  wero 
it  necessary  to  know  what  amount  of  condensation  would  follow  a  reduction  from  62° 
to  32° — the  difference  between  these  temperatures  is  30°— 491  c.  c.  at  32°  expand  to 
^21  c.  c.  at  62° ;  hence  the  observed  volume  is  to  that  which  the  gas  would  occupy  if 
cooled  to  32°  Fahr.  as  521  to  491.  In  less  restricted  terms  the  observed  volume  is  to 
the  required  volume  as 

491  -f  the  difference  in  temperature  :  491. 

Suppose  the  nitric  oxide  in  the  graduated  receiver  measures  10  c.  c.  at  a  temperature 
of  59°  Fahr.,  its  volume  if  reduced  to  32°  Fahr.  would  be  9.48  c.  c. ;  for 

518  :  491  :  :  10  :  9.48. 

The  influence  of  the  moisture  with  which  the  gas  is  saturated  has  now  to  be  eliminated. 
The  volume  of  nitric  oxide  was  read  when  the  liquids  within  and  without  the  tube 
were  on  the  same  level,  that  is,  when  the  tension  or  elastic  force  of  the  gas  and 
aqueous  vapor  within  held  the  atmospheric  pressure  in  equilibrium.  The  known 
pressure  exerted  by  the  vapor  at  the  observed  temperature  when  deducted  from  U» 
combined  pressure  (which  equals  that  of  the  atmosphere)  gives  that  exerted  by  the 
gas  alone,  and  the  volnme  of  moist  gas  is  to  the  volume  of  dry  gas  as  the  total  pres- 
sure to  that  of  the  nitric  oxide.  A  table  of  the  elastic  force  of  aqueous  vapor  at  such 
temperatures  as  are  probable  in  these  nitric  acid  determinations  is  given  below  for 
convenience  in  making  calculations.  Thus,  if  the  10  c.  c.  of  nitric  oxide  at  59°  Fahr., 
which  have  been  reduced  to  9.48  c.  c.  at  32°  Fahr.,  were  measured  under  an  atmospheric 
pressure  of  29  inches  of  mercury,  the  volume  occnpied  by  the  dry  gas  would  be  9.317 
o.  c. ;  for 

29. 0  inches— elastic  force  of  gas  and  vapor. 
.  5  inches— elastic  force  of  vapor  at  59^  Fahr. 

29  :  28. 5  : :  9.48  :  9. 317. 

The  volume  of  a  gas  expands  under  diminished  and  contracts  under  increased  pits- 
sure.  The  alteration  is  proportioned  to  the  pressure  change  but  in  the  inverse  ratio. 
If  the  volume  be  required  at  a  given  pressure,  the 

Given  pressure  :  observed  pressure  : :  observed  volume  :  required  volume* 
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Thus,  the  10  c.  c.  which  were  measured  under  the  conditions  existing  at  the  time, 
and  which  have  been  found  to  be  equivalent  to  9.317  c.  c.  of  dry  gas  at  3*2°  Fahr.  and 
29  inches  of  mercurial  pressure,  will  be  further  reduced  in  volume  by  an  increase  of 
the  pressure  to  29.92  inches. 

29.92  :  29  : :  9.317  :  9.03. 

Ten  cubic  centimeters  of  nitric  oxide  collected  over  water  at  59°  Fahr.  and  29 
inches  barometric  pressure  are  thus  seen  to  be  equivalent  to  9.03  c.  c.  of  the  dry  gas  at 
3*<l°  Fahr.  and  29.92  inches;  but  as  the  weight  of  a  volume  of  dry  nitric  oxide  undei 
these  latter  conditions  is  known,  that  of  the  9.03  c.  c.  is  readily  obtained. 

The  following  formula  consolidates  these  calculations : 

V  =  volume  of  dry  gas  at  32°  Fahr.  and  29.92  bar. 

V  =  observed  volume. 
B  =  observed  pressure. 

p  =  pressure  of  aqueous  vapor  at  observed  temperature. 

dt  =  number  of  degrees  between  32°  Fahr.  and  observed  temperature. 

v/  =  (JJ-i0_49lf 

29.92  (491  +  dt) 
Thus,  in  the  10  c.  c.  which  have  already  served  as  illustration 


Therefore, 


B  —  p  =  28.5,  and  dt  =  27. 

_  ^.5  X  491  X  10  _  Q  ftQ 
*    "*       29.92  X  518     —  *'V6  c'  Ct 


Iu  case  the  centigrade  thermometer  and  mil li metric  scale  of  pressure  are  used,  the 
volume  at  the  observed  temperature  and  pressure  is  reduced  to  that  which  would  ob- 
tain at  0°  C.  and  760  mm.  As  there  are  only  100°  of  the  centigrade  scale  between  the 
melting  and  boiling  points  corresponding  to  the  180°  Fahrenheit,  the  expansion  of  a 
g;\i  lor  1°  is  .003665  of  its  volume,  or  *}*  instead  of  j^j.  Moreover,  as  the  melting 
point  is  the  zero  of  the  scale,  the  slight  complication  introduced  by  Fahrenheit's  32P 
is  eliminated,  and  the  observed  volume  is  to  the  volume  which  would  be  occupied  at 
zero  us  273  +  the  observed  temperature  to  273.  The  consolidated  formula  is  as  follows, 
wherein  the  letters  and  their  significance  are  the  same  as  already  stated,  except  that 
t  =  temperature  is  substituted  tor  dt  =  difference  between  32°  and  the  observed  tem- 
perature. 

y,  _-(B-i>)273V 

760  (273  +  t) 

Iu  the  10  c.  c.  illustration  the  observed  temperature  was  15°  C,  and  the  barometric 
pressure  736.6  mm.  The  tension  of  the  aqueous  vapor  is  found  by  the  table  to  be  12.7 
mm.    B— p  =  723.9  and  273  +  t  =  288. 

723.9  X  273  X  10 


V'  = 


760  X  288 


=  9.03. 


Table  of  the  elastic  force  of  aqueous  vapor  at  temperatures  which  are  likely  to  occur  in  the 
determination  of  nitrates  in  water  samples  by  the  process  described. 


Degrees,  Fahrenheit 

Inches.  , 

1                                                   ' 

Degrees,  Fahrenheit. 

Inches.  , 

i 

t 

Degrees,  Fahrenheit. 

i 

Inches. 

40 

.25; 
.26 
.27 
.28 
.29 
.30 
.31 
.32 
.33 
.35 
.36 
i           .  37 

52 

53  

.39  ' 
.40  > 
.42  i 

.43 
.45 
.46 

.48 
j           .50 
,           .52 
1            .54 
i           .56 

•  OS 

i 

! 

64. 

.60 

41 

i  65 

.62 

42 

.  54 

1  66 

.64 

43    

55  

67 

.66 

44 

56 

'  68 

.68 

45 

57 

58 

59 

60 

61 

62 

63 

70 

.71 

46 

.73 

47 

71  

.76 

48 

72 

.78 

49 

73     ........   ..... 

.61 

SO 

61 

74 ....:.::.. 

75 

.84 
.87 

Should  the  operator  have  a  Fahrenheit  thermometer  with  a  barometer  graduated  in 
millimeters,  or  a  centigrade  thermometer  with  an  English  pressure  scale,  it  will  be 
useful  to  remember  that  centigrade  degrees  are  converted  into^Fahronheit  by  multiply- 

Q 

fag  by  v  and  adding  32;  and  that  multiplication  by  .03937  converts  millimeters  intc 
5 

inches. 
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Tension  table  in  millimeter*  of  mercury  for  centigrade  degree*. 


Degrees.  MM.   \  Degrees.  MM.    ,  Degress.  MIL 


5.0 6.5     12.0 10.5     19.0 Ill 

.5 6.8'       .5 10.8         .5 ;  141 

4  0 '  7.0.18.0 11.2      20.0 17.4 

.5 !  7.2         .5 '  11.5         .5 17.1 

7.0 ,  7.5,14.0 ,  11.9      21.0 !U 

.6 '  7.7         .5 1  12.8  i       .6 \  141 

8.0 8.0  115.0 1  12.7.22.0 \  147 

.5 !  &8  ,       .5 ,  18.1  '       .5 241 

9.0 i  ae      18.0 13.5,23.0 &• 

.5 ,  8.9  i       .5 14.0         .5 SLJ 

10.0 9.2      17.0 14.4      24.0 \  211 

.5 9.5-       .5 '  14.9         .5 =  ttl 

11.0 9.8  i   18.0 15.4      25.0 ttl 

.5 10.1  '•      .5 j  15.8         .5 HJ 


i 


III  case  of  mixed  instruments  translation  may  be  effected  by  the  following  rale*: 
Fahrenheit  degrees  are  converted  into  centigrade  by  deducting  3£  and  multiplying 


5 


by  - 

Multiplication  by  25.4  converts  incbes  into  millimeters. 

Having  obtained  the  necessary  data  by  which  the  weight  of  nitric  oxide  can  be 
found,  there  remains  for  consideration  the  quantitative  relation  which  thin  gas  bean 
to  the  nitric  acid  from  which  it  was  evolved.  One  molecule  of  nitric  anhydride  give* 
up  three  atoms  of  oxygen  in  its  deoxidation ;  hence,  108  parts  by  weight  will  yield  60 
parts  by  weight  of  nitric  oxide;  but  1  c.  c.  of  this  gas  is  known  to  weigh  1.344  mgnnL 
at  standard  temperature  and  pressure.  The  following  proportion  will  therefore  give 
expression  to  the  weight  of  anhydrous  acid  which  corresponds  to  1  c  c.  of  nitric  oxide: 

60  :  108  ::  1.344  :  2.419. 

Every  cubic  centimeter  of  gas  evolved  in  the  destruction  of  the  nitrates  testi6e* 
to  the  presence  in  the  water  of  2.419  mgrms.  of  anhydrous  acid.  The  corrected  num- 
ber of  cubic  centimeter*  have  therefore  to  be  multiplied  by  this  number  for  the  quan- 
tity of  nitric  acid  in  the  water  used,  and  this  result  must  be  divided  by  the  proper 
figure  (depending  on  the  volume  of  water  employed)  to  express  the  acid  in  parts  per 
100,000.  Thus,  supposing  the  10  c.  c.  of  gas  in  the  illustration  to  he  derived  from  400 
c.  o.  of  the  water  sample— 

10  o.  c.  observed  volume =9.03   o.  o.  at  0°  C.  and  760mm. 

2.419  factor  to  convert  cubio  centimeters  of  nitric 
into  milligrams  acid. 

7257 
217710 


4)  21.84357  milligrams  acid  in  400  o.  c 
5.461     nitric  acid  parts  per  100,000. 

If  no  nitrites  have  been  found  in  the  water  the  above  entry  is  correct  as  it  standi: 
but  if  nitrous  acid  is  present  its  quantity,  as  determined  by  the  permanganate  pro- 
cess, must  be  expressed  in  terms  of  nitric  acid  and  be  deducted  from  the  amount  of 
that  acid  found.  One  molecule  of  nitrons  acid  requires  two  atoms  of  oxygen  to  ooav 
plete  its  oxidation :  hence,  76  parts  by  weight  are  equal  to  106  of  the  higher  oxide,  or 
I  part  to  1.421.  The  parts  of  nitrous  acid  per  100,000  are  multiplied  by  this  number 
and  the  result  deducted  from  the  parts  of  nitric  acid.  Thus,  supposing  the  perman- 
ganate process  to  have  yielded  .2  part — 

5.461    parts.    Total  nitric  acid  found. 
.2x1.421=  .2842  parts  nitric  acid  formed  from  nitrites. 

5.1766  nitric  acid  of  nitrates  in  parts  per  100,000. 

This  process  is  tedious  in  detail,  but  in  practice  the  time  spent  over  it  is  Tery  short 
The  calculations  can  be  made  in  a  few  minutes  by  means  of  the  formula.  During 
the  preliminary  evaporation  the  operator  is  of  course  engaged  in  other  work.  Its 
accuracy  has  been  frequently  tested  by  the  estimation  of  known  weights  of  nitrates. 
There  are  few  sources  of  error  attending  it,  and  these  can  easily  be  avoided.    With  a 
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simple  and  accurate  process  like  this  at  command,  no  sanitary  analysis  should  be 
considered  complete  which  records  the  nitrates  as  present  but  undetermined. 

As  has  been  already  stated,  nitrates  (with  the  exception  of  the  ammonium  salt  formed 
by  electric  agency  from  the  elementary  atmospheric  nitrogen)  are  the  ultimate  product 
of  the  oxidation  of  organic  nitrogen  either  by  direct  chemical  action  or  through  the 
intervention  of  an  organized  ferment.  The  deleterious  substances  in  which  they 
originated  no  longer  exist,  so  that  a  water  from  a  deep  well,  for  instance,  may  contain 
a  large  quantity  without  imputation  on  its  wholesomeness,  provided  their  presence  is 
the  only  positive  result  developed  by  the  analysis.  But  if  nitrous  acid  is  found  to 
coexist,  although  in  the  merest  trace,  it  connects  the  past  of  the  nitrogen  with  the 
harmless  present,  and  suggests  the  existence  of  a  storehouse  of  organic  decay  within 
dangerous  proximity  to  the  water  supply.  The  water  at  the  time  of  collection  may 
be  pure,  as  determined  by  the  permanganate  solution  and  the  albuminoid  process, 
rendered  so  by  the  oxidation  wjiich  takes  place  during  the  percolation  through  the 
soil,  but  in  progress  of  time  this  filtration  may  become  inefficient  aud  unoxidized 
matter  find  its  way  into  the  well.  This  may  happen  at  any  time.  Any  local  derange- 
ments in  the  interstitial  circulation  causing  an  increased  now,  may  sweep  the  recent 
and  unchanged  organic  impurity  into  the  water  supply.  Nor  must  it  be  forgotten 
that,  although  the  evidence  will  not  permit  it  to  be  affirmed  as  a  fact,  it  is  probable 
that  specific  poisons  have  a  stability  greater  than  that  of  non-specific  discarded 
albuminoids,  a  stability  which  is  suggestive  of  a  vital  resistance  to  oxidizing  agencies 
and  which  may  carry  them  into  the  water  supply  in  full  potency  through  the  distance 
which  is  insufficient  to  complete  tbe  oxidation  of  nitrogen.  The  water  may  be  good 
in  such  instances  of  incomplete  oxidation,  but  the  water  supply — the  well — is  dangerous 
and  should  be  condemned  as  decidedly  as  if  present  pollution  were  (Jtscoverable.  The 
well,  86  Madison  street,  Memphis  (Anaylsis  214),  is  an  instance  in  point.  It  contains 
an  organically  pure  water,  but  its  nitrates  and  trace  of  nitrites,  together  with  the 
chlorine,  to  be  hereafter  considered,  bespeak  surroundings  which  may  pollute  it  at 
any  moment. 

In  unwholesome  well-waters  in  which  nitrates  are  present,  without  nitrites  there  is 
usually  other  testimony  against  the  water  sufficient  for  its  condemnation,  such  as 
the  large  amount  of  albuminoids  or  the  presence  of  ammonia  indicting  their  decom- 
position or  the  dissolution  of  urea. 

SECTION    IX. 

ON  THE  CHLORINE. 

Much  unmerited  importance  is  frequently  attached  to  the  amount  of  chlorine  in  a 
drinking-water.  Of  the  various  inorganic  salts  which  are  connected  with  animal  life 
sodic  chloride  is  the  most  striking  because  universally  present.  It  is  bound  up  in  a 
vital  combination  with  the  albuminoids,  and  is  set  free  in  their  disintegration.  It 
is  not  evanescent  like  ammonia,  nitrites,  and  even  nitrates,  but  remains  as  a  measure 
of  existing  animal  waste,  for  the  dilution  of  a  sewage  can  be  determined  from  the 
amount  of  its  chlorine,  or  as  a  simple  memorial  of  animal  processes  at  one  time  active. 
Hence  has  arisen  the  idea  of  its  importance  in  a  sanitary  view. 

Waters  have  been  condemned  without  a  reference  to  their  organic  constitution,  be- 
cause they  contained  so  many  grains  of  chlorine  per  gallon,  as  if  the  sodic  chloride 
was  the  chief  and  only  witness  necessary  in  the  case.  But  it  is  not  thus  all-important. 
On  the  contrary,  there  are  none  of  the  investigations  detailed  above  which  do  not  con- 
vey more  information  concerning  the  organic  character  of  a  water  than  can  be  learned 
from  the  estimation  of  the  chlorine.  Loss  on  ignition,  oxygen  required,  ammonia 
and  albuminoid  ammonia  evolved,  nitrites  and  nitrates  present,  all  speak  more  defi- 
nitely concerning  the  organic  matter  than  the  chlorine  which  was  combined  with  it 
at  one  time.  Nitrates,  on  account  of  their  relation  to  organio  matter,  frequently  cast 
by  their  presence  a  groundless  doubt  upon  good  water.  So  it  is  with  chlorine.  But 
the  nitrates  are  often  supplemented  in  their  evidence  by  the  presence  of  nitrous  acid, 
while  there  is  no  connecting  link  between  the  chlorine  of  past  and  present  contami- 
nation. Nevertheless  its  quantity  may  aid  in  the  formation  of  an  opinion  concerning 
a  given  water.  In  all  natural  waters  it  is  present,  derived  from  the  atmosphere  in 
minute  quantities  in  the  rain,  from  the  roof  in  cisterns,  from  the  surface  in  running 
streams,  and  from  the  soil  in  deeper  waters.  It  is  clear  that  there  can  be  no  sewage 
contamination  when  it  is  present  only  in  the  traces  normal  to  rain.  This  alone  would 
entitle  the  chlorine  estimation  to  a  place  in  the  sanitary  analysis.  When  in  larger 
quantity  there  may  or  may  not  be  decomposing  or  recently  decomposed  animal  mat- 
ters in  the  water.  This  must  be  settled  by  the  other  processes  of  the  analytical 
scheme,  and  if  such  organic  contamination  is  present  it  may  or  may  not  be  connected 
with  the  whole  of  the  chlorine  found.  The  chlorides  of  recent  impurity  may  be 
swamped  in  the  mass  of  those  of  older,  of  even  geologic  date.  But  when  these  older 
chlorides  can  be  excluded  by  a  consideration  of  the  facts  developed  during  the  inves- 
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preponderance  of  matter  of  vegetable  origin 
certain.    Compare,  for  instance,  the  analyses  of  the  sewage  ana  swamp  waters  of  New- 
Orleans  (Analyses  266  and  267). 

Chlorine  is  detected  and  estimated  by  means  of  a  solution  of  argentic  nitrate.  The 
resulting  chloride  is  insoluble  in  water  and  shows  as  a  white  haze,  cloud,  or  curdy 
precipitate,  according  to  the  amount  present.  This  test  should  be  applied  to  a  frv 
cubic  centimeters  of  the  water,  not  to  manifest  the  presence  of  chlorine,  as  that  may 
be  taken  for  granted,  but  to  give  a  rough  estimate  of  the  quantity  that  the  operator 
may  know  what  volume  of  water  will  be  convenient  or  necessary  for  the  quantitative 
determination.  If  a  dense  cloud  or  curdy  precipitate  appears  25  or  50  c  o.  may  be  taken. 
With  a  faint  haze  100  c.  c.  will  be  necessary;  this  quantity  should  be  evaporated  to 
10  c.  c.  as  a  preliminary  to  the  estimation.  When  little  or  no  reaction  is  manifest  200 
or  400  c.  c.  should  be  evaporated  to  a  small  bulk  to  insure  accuracy  in  dealing  with 
the  traces  which  are  present. 

When  a  water  charged  with  chlorides  and  colored  slightly  with  neutral  potasne 
chromate  is  treated  gkttatim  with  the  silver  test,  the  white  argentic  chloride  is  formed 
so  long  as  any  chlorine  remains  unprecipitated.  But  as  soon  as  the  chlorine  has  been 
thrown  down  red  argentic  chromate  appears  and  gives  its  color  to  the  liquid.  The 
silver  unites  with  the  chlorine  in  preference  to  the  chromic  acid,  and  it  is  only  when 
enough  has  been  added  to  combine  with  the  former  that  the  latter  can  exert  its  action 
on  the  test  solution.    The  appearance  of  the  red  chromate  therefore  indicates  that  the 

Srecipitation  of  chloride  is  at  an  end,  and  the  quantity  of  silver  solution  used  in  pro- 
ucing  this  effect  is  the  measure  of  the  chlorine  present. 

The  strength  of  the  test  solution  convenient  for  this  operation  should  be  such  that 
the  silver  of  1  o.  c.  precipitates  about  1  mgrm.  of  chlorine :  170  parts  by  weight  of 
argentic  nitrate  are  decomposed  by  35.46  parts  of  chlorine  or  4.794  parts  by  Fpart 
The  solution  should  therefore  be  made  by  dissolving  4.794  grins,  in  a  litre  of  distilled 
water.  But  as  the  nitrate  may  not  be  pure,  it  is  always  advisable  to  determine  the 
exact  chlorine  strength  of  the  solution  by  means  of  known  Quantities  of  sodic  chloride. 

To  accomplish  this  the  burette  which  is  intended  for  the  delivery  of  the  argentic 
reagent  should  be  filled  with  the  solution  to  be  tested.  This  instrument  should  have 
a  capacity  of  30  c.  c,  and  be  graduated  to  tenths.  The  clip  compressing  the  rubber 
on  its  beak  should  work  easily,  that  the  delivery  of  the  solution  may  be  under  perfect 
control.  A  small  quantity  of  the  sodic  chloride  is  carefully  weighed.  If  more  than 
50  mgrms.  are  taken,  the  burette  would  have  to  be  refilled  during  the  experiment, 
which  is  unadvisable.  The  salt  is  dissolved  in  10  c.  c.  of  distilled  water  and  colored 
by  the  addition  of  the  neutral  chromate.  The  conical  test-glass  containing  this  solu- 
tion is  brought  under  the  burette  and  the  silver  reagent  is  dropped  in,  the  contents  of 
the  glass  being  stirred  after  each  addition  until  the  red  color  indicates  the  precipita- 
tion of  chlorine  as  at  an  end.  The  quantity  withdrawn  from  the  burette  to  effect  this 
is  noted,  and  the  known  quantity  of  chlorine  in  the  test-glass  is  divided  by  it  for  the 
chlorine  strength  of  each  cubic  centimeter  of  the  nrgentic  solution.  Let  it  be  sup- 
posed that  25  mgrms.  of  sodic  chloride  were  dissolved  for  the  experiment  and  that 
16  c.  c.  were  used.  The  salt  contains  35.46  parts  by  weight  of  chlorine  in  every  58.46 
parts,  hence  .6066  parts  of  its  weight  is  chlorine.  JBy  multiplying  the  sodic  cnloride 
by  this  factor,  the  chlorine  present  is  found  to  be  If).  165  mgrms.,  and  this  divided  by 
16  shows  each  cubic  centimeter  of  the  silver  solution  to  be  equal  to  the  precipitation 
of  .947  mgrm.  of  chlorine.  A  second  experiment  should  be  performed  to  corroborate 
the  accuracy  of  the  first  when  the  value  of  the  silver  solution  may  be  marked  upon 
the  bottle  containing  it:  1  o  c.  =  .947  mgrm.  chlorine. 

Or,  if  the  operator  prefer,  the  silver  solution  may  be  made  to  precipitate  exactly  1 
mgrm.  per  cubic  centimeter,  by  dissolving  such  a  quantity  of  the  argentic  nitrate  in 
the  liter  of  water  as  will  give  a  solution  stronger  than  this,  and  then  diluting  it  to  the 
required  strength.  Thus,  if  5.250  grins,  are  dissolved,  and,  when  tested  as  above,  1 
c.  c.  found  to  be  equivalent  to  1.03b  mgrms.  of  chlorine,  the  dilution  to  1  mgrm.  per 
c.  c,  may  be  effected  by  taking  as  many  cubic  centimeters  of  this  strong  solution  at 
contain  1,000  mgrms.  in  the  case  in  point  963.4  c.  c. ;  for— 

1,038  mgrms. :  1,000  c.  c. :  1,000  mgrms. : :  963.4  c.  c, 

and  adding  distilled  water  to  make  up  the  liter.  The  accuracy  of  the  resulting  dilu- 
tion should  be  determined  by  a  third  weighed  quantity  of  the  sodic  chloride. 

The  potassic  chromate  should  be  free  from  traces  of  chlorine.  One  drop  of  the  sil- 
ver solution  added  to  a  few  cubic  centimeters  of  it  should  give  the  deep  red  color  of 
the  argentic  chromate.  In  dealing  with  cistern  waters,  which  have  but  a  trace  of  t blo- 
ndes, absolute  purity  on  the  part  of  the  indicator  is  imperative,  although  in  well 
waters  largely  charged  with  chlorine,  the  error  introduced  by  a  slight  impurity  in  the 
chromate  would  be  of  no  consequence. 

From  what  has  been  said  concerning  the  titration  of  the  silver  solution,  the  details 
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of  tlie  chlorine  determination  are  obvious.  The  25  or  50  c.  c.  of  unconcentrated  water  or 
the  concentration  to  10  c.  c.,as  the  case  may  be,  are  colored  by  three  or  four  drops 
of  the  chromate  solution,  and,  if  the  chlorine  is  known  to  be  large,  the  test  solu- 
tion may  be  dropped  in  rather  freely  at  first,  or  so  long  as  a  white  curd  or  cloud 
follows  each  addition;  but  as  soon  as  the  red  chromate  appears  in  the  track  of  the 
penetrating  drops,  and  its  diffusion  through  the  mass  of  the  liquid  by  stirring  is 
needful  to  promote  its  decomposition  by  the  unprecipitated  chlorides,  it  is  better  to  pro- 
ceed slowly,  stirring  after  each  drop  and  concluding  the  experiment  when  one  falls 
which  Hushes  the  liquid  with  a  tinge  of  permanent  red.  The  quantity  of  silver  solu- 
tion used  is  noted,  and  an  extra  drop  may  then  be  added  to  the  test-glass  to  develop 
tin*  deep  red  of  the  chromate  and  prove  the  precipitation  of  the  whole  of  the  chlorine. 
If,  however,  the  quantity  of  chlorine  is  unknown  or  probably  small,  one  drop  only  should 
be  permitted  to  fall  when  the  glass  is  brought  to  the  burette,  and  from  the  effects  of 
its  admixture  with  the  liquid  the  operator  can  tell  with  what  rapidity  he  may  proceed 
with  the  additions. 

There  is  no  difficulty  in  defining  the  end  of  the  process.  The  yellow  liquid  with  its 
white  cloud  and  sediment  of  argentic  chloride  is  reddened  by  a  drop  of  the  nitrate ; 
the  rerl  coloration  is  diffused  by  the  motion  of  the  glass-rod,  and  in  its  diffusion  fades, 
leaving  the  color-status  as  before.  Another  drop  is  added,  but  the  diffusioa  is  not  ac- 
companied by  the  fading,  and  the  former  status  is  not  restored.  The  liquid  is  left  of 
a  deeper  color  from  the  presence  of  argentic  chromate  in  solution,  as  this  salt  is  solu- 
ble to  a  small  extent  in  water,  and  an  extra  drop  will  permeate  it  with  the  dark  red 
particles. 

The  solubility  of  the  chromate  suggests  the  propriety,  when  very  accurate  determi- 
nations are  required,  of  evaporating  the  water  sample  to  a  small  bulk.  Whore  the 
chlorides  are  so  plentiful  that  50  c.  c.  may  be  operated  on  without  evaporation,  the 
margin  of  error  or  uncertainty  in  deliuition  produced  by  the  solvent  action  is  of  no 
moment.  In  certain  cases  chlorine  may  be  lost  during  evaporation.  Magnesic  chlo- 
ride is  destroyed  at  the  boiling  temperature,  and  part  of  its  chlorine  is  dissipated, 
but  this  salt  is  seldom  present  in  waters  which  contain  so  little  chlorine  as  to 
render  evaporation  needful  in  its  estimation.  If  there  be  doubt  on  this  point  in 
any  case  the  sample  should  be  rendered  alkaline  with  potassic  hydrate  before  evapo- 
rating and  be  made  neutral  afterwards.  Acidity  in  the  solution  to  be  tested  interferes 
with  the  definition  by  preventing  the  precipitation  of  the  chromate. 

Organic  matters  in  concentrated  samples  may  darken  the  liquid  and  intefere  with 
the  delicacy  of  the  reaction.  In  such  cases  the  evaporation  may  be  carried  to  dry- 
ness, the  residue  ignited  gently  to  destroy  the  organic  substances,  and  the  chlorides 
extracted  by  a  little  water  for  their  estimation. 

The  number  of  cubic  centimeters  of  silver  solution  used  in  the  experiment  is  multi- 
plied by  the  chlorine  value  of  1  c.  o.,  as  marked  upon  the  bottle  containing  the  rea- 
gent, and  from  the  amount  thus  found  in  the  volume  of  water  employed,  that  existing 
in  100,000  parts  is  calculated. 

Thus,  supposing  50  c.  c.  of  the  sample  to  have  required  10  c.  c.  of  a  silver  solution 
of  which  1  c.  c.  =  .947  mgrm.  chlorine:  .947  x  10  X  2  =  18.94  parts  chlorine  in  100,000 
parts  of  the  water. 

When  the  silver  solution  has  been  made  so  that  1  c.  c.  =  1  mgrm.  of  chlorine,  the 
number  of  cubic  centimeters  expresses  the  chlorine  in  parts  per  100,000  if  100  c.  c.  of 
water  have  been  operated  on ;  while  if  50.  200,  or  400  c.  c.  have  been  employed,  the 
cubic  centimeters  of  test  solution  have  to  oe  multiplied  by  2  or  divided  by  2  or  4,  as 
the  case  may  be,  to  give  standard  expression  to  the  result. 

Rain-water  contains  traces  of  chlorine  up  to  .05  part.  The  first  part  of  a  rainfall 
contains  more  than  its  latter  part;  and  rain  falling  near  the  sea-coast  will  sometimes 
yield  more  thau  that  precipitated  on  inland  territory.  Stored  rain-waters  which  have 
no  more  thau  this  quantity  are  undoubtedly  free  from  all  surface  impurities,  even  from 
those  which  are  the  result  of  roof  washing.  When  a  cut-off  is  employed  to  throw 
aside  the  first  washings  from  the  shedding  surface  the  chlorine  figure  does  not  mount 
higher  thau  .10  (Analyses  30  and  31).  Hence,  if  a  cistern  or  tank  water  presents  only 
this  trace  of  chlorine  its  impurity  must  be  derived  chiefly,  if  not  solely,  from  the  at- 
mosphere. The  water  may  not  be  pure,  for  rain  water,  as  wo  have  seen,  has  a  large 
amount  of  albuminoids,  but  the  cut-off,  which  excludes  the  first  fall  with  its  larger 
amount  of  chlorine  and  the  roof  washings  with  the  notable  increase  for  which  they 
are  responsible,  throws  aside  at  the  same  time  the  accompanying  albuminoids;  the 
cistern  is  therefore  probably  free  from  organic  accumulations,  and  permits  of  the  puri- 
fication which  takes  place  during  storage,  so  that  chlorine  in  such  traces  is  generally 
indicative  of  a  pure  water.  When  no  effort  is  made  to  insure  the  rejection  of  the  first 
washings,  the  impurities  carried  into  the  cistern  will  be  accompanied  by  a  propor- 
tionate increase  in  the  chlorine,  hence  its  quantity  becomes  to  some  extent  a  measure 
of  the  organic  impurity.  This  increase  seldom  exceeds  .25  or  .3  part  per  100,000.  Tho 
impure  water  of  the  raised  tank  on  tho  corner  of  Bourbon  and  Bienville  streets,  New 
Orleans  (Analysis  46),  contained  as  much  as  .35  part,  but  this  was  an  unusual  case. 
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Any  chlorine  in  excess  of  .3  part  in  cistern  waters  probably  indicates  leakage  from 
the  soil,  and  its  bearing  on  the  wholesouieuess  of  the  water  must  be  determined  by 
the  considerations  which  influence  opinion  in  the  case  of  shallow  wells. 

In  waters  which  have  come  in  contact  with  the  soil  the  chlorine  figure  becomes 
higher.  In  river  water  it  ranges  from  .1  to  I  part.  Mississippi  water  has  given  the 
latter  figure.  The  increase  is  usually  accompanied  by  a  corresponding  addition  to  the 
organic  contamination. 

Lake  water  has  a  similar  increase,  bnt  the  range  is  greater.  Where  evaporation 
gives  unusual  aid  in  disposing  of  the  inflow,  the  amount  of  chlorine  and  other  inor- 
ganic substances  may  be  so  high  as  to  render  the  water  unfit  for  potable  use. 

8hallow  wells,  among  which  must  be  considered  leaky,  underground  cisterns,  have 
the  chlorine  varying  from  a  few  tenths  of  one  part  to  48.2  parts.  The  latter  figure 
was  obtained  from  a  cistern  at  150  Monroe  street,  Memphis  (Aualyis,  149).  Chlorine 
in  quantity  is  a  suspicious  sign  in  waters  which  percolate  through  the  superficial  layers, 
but  so  far  its  diagnostic  value  is  supplanted  by  the  general  experience  that  water  from 
such  sources  is  suspicious  from  the  character  of  the  source.  The  soil  in  peopled  dis- 
tricts is  probably  impure,  and  the  purity  of  the  water  which  filters  through  it  to  be 
collected  in  a  shallow  well  depends  on  the  efficiency  of  the  mechanical  filtration  and 
oxidation  which  take  place.  Whether  the  water  is  purified  or  not  the  chlorine  accom- 
panies it.  The  thorough  dissociation  of  the  chlorine  from  its  former  organic  connec- 
tions must  be  demonstrated  before  the  water  can  be  approved.  Even  then,  with  sources 
of  impurity  within  the  area  of  drainage,  the  well  should  be  condemned. 

In  deep  wells  and  springs  the  chlorine  is  valueless  as  a  part  of  the  organic  analysis. 
It  has  probably  existed  for  a  long  time  in  the  inorganio  condition.  If  some  recently 
organized  chlorides  are  present  the  fact  is  not  manifested  by  the  chlorine  estimation, 
but  by  some  of  the  other  processes  in  the  analytical  scheme. 

SECTION    X 

ON  THE  MICROSCOPIC  EXAMINATION. 

The  examination  of  the  suspended  matters,  although  placed  last  in  order  in  the 
method  of  analysis,  is  one  of  the  most  important  parts  of  the  investigation.  A  thorough 
knowledge  of  these  particulate  substances,  and  of  the  significance  of  their  presence, 
would  render  the  sanitary  examination  of  a  water  a  microscopic  study  with  chemical 
processes  to  assist  in  clearing  up  an  occasional  uncertainty,  instead  of  as  at  present  a 
chemical  study  with  the  microscope  as  an  accessory. 

All  natural  waters  contain  suspended  matters  which  must  be  submitted  to  examina- 
tion. Where  they  are  invisible  to  the  eye  and  do  not  interfere  with  the  transparency 
of  the  liquid,  microscopic  investigation  alone  will  suffice;  but  where  they  cause  s 
turbidity  it  may  be  needful  as  well  to  determine  their  quantity  and  chemical  char- 
acter. 

As  soon  as  the  water  is  received,  measures  must  be  taken  to  obtain  its  sediment. 
If  the  half  gallon  or  more  is  contained  in  one  vessel  it  should  be  shaken  np  to  diffuse 
the  sediment  uniformly  and  be  transferred  to  two  bottles,  each  to  contain  one-half  of 
the  sample.  The  water  in  one  with  its  diffused  sediment  is  to  be  used  in  ascertaining 
the  total  solids,  the  oxygen  required,  the  nitrous  acid  if  any,  and  the  ammonias.  That 
in  the  other  is  permitted  to  settle,  water  being  drawn  from  it  by  siphon  when  needful 
for  the  qualitative  tests  for  nitrites  and  nitrates,  and  for  the  chlorine  and  nitric  acid 
determinations  of  quantity,  as  the  absence  of  the  sediment  in  these  experiments  does 
not  alter  the  results. 

After  one,  two,  or  three  days,  as  the  case  may  be,  the  water  becomes  dear  and  the 
sediment  lies  in  a  smooth  and  well-defined  layer  at  the  bottom.  During  this  sedimen- 
tation all  solids,  mineral  and  organic,  of  greater  density  than  the  water,  descend  or 
adhere  to  the  sides  of  the  bottle.  They  tend  downward  enveloping  and  carrying  with 
them  in  their  condensing  cloud,  many  suspended  matters  which  would  have  fallen  but 
slowly,  or  not  at  all  on  account  of  their  levity.  The  supernatant  water  is  purified  by 
the  removal  of  the  organic  matter,  liviug  aud  dead,  which  had  been  in  suspension. 
Even  the  organic  matter  in  solution  has  been  reduced  in  quantity  by  the  growth  of 
microscopic  forms  which  have  been  precipitated  with  the  mineral  matters. 

If  any  interest  attaches  to  the  quantity  of  sediment  100  c.  o.  of  the  clear  water  may 
be  evaporated  to  dryness  and  weighed  for  the  dissolved  solids  in  the  water,  and  this, 
when  deducted  from  the  previously  ascertained  total  solids,  will  give  the  amount  of 
sediment.  The  loss  of  weight  on  ignition  may  also  be  compared  with  that  already 
recorded.  If  considered  necessary  to  ascertain  the  character  of  the  water  when  dis- 
solved matters  only  are  present,  500  c.  c.  may  be  treated  by  Wanklyn's  process,  and 
200  c.  c.  by  the  permanganate  and  oxalic  solutions.  The  difference  between  these 
results  from  the  clear  water  and  those  previously  obtained  by  tho  same  processes  will 
give  better  expression  to  the  organio  constitution  of  the  sediment  than  the  loss  of 
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weight  on  ignition,  and  will  show  what  can  be  done  by  sedimentation  or  mechanical 
filtration  to  improve  the  quality  of  the  original  sample. 

Turbid  waters  have  to  be  freed  from  their  turbidity  before  they  are  admissible  as 
drinking  supplies.  This  is  usually  effected  in  settling  reservoirs  or  by  nitration.  The 
quantity  of  a  sediment  determines  the  rate  of  its  accumulation  in  sedimenting  tanks* 
and  reservoirs  and  on  the  surface  of  filter-beds ;  but  it  is  the  character  rather  than  the* 
quantity  whioh  is  of  interest  practically.  If  the  mineral  particles  are  so  heavy  that 
the  cloud  settles  in  a  short  time,  the  water,  so  far  as  sediment  is  concerned,  and  irre- 
spective of  its  quantity,  is  a  better  sample  than  one  which  takes  twice  as  long  to  clear. 
If  the  mineral  particles,  when  layered  over  the  surface  of  a  filter,  form  an  impervious 
stratum  through  which  a  continuance  of  the  filtration  is  impossible,  the  water  is  » 
worse  sample  on  account  of  its  sediment  than  another  which  deposits  more  but  does 
not  choke  the  filter.  Quantity  is  therefore  secondary  to  quality.  8andy  particles  are> 
easily  removed  from  a  water.  They  fall  readily,  forming  a  pervious  layer.  Particles 
of  finely-divided  clay,  on  the  contrary,  take  long  to  subside,  and  line  the  bottom  with 
an  impervious  stratum.  Hence,  a  small  quantity  of  clay  suspended  in  a  water  detracts 
more  from  its  value  as  a  water  supply  than  a  largo  quantity  of  siliceous  sediment, 
provided  the  water  in  both  instances  contains  so  much  organic  matter  that  purifica- 
tion by  separation  of  the  sediment  must  be  effected  before  it  can  be  used.  Water 
turbid  from  clay  may,  however,  be  very  free  from  organio  impurity,  as  in  the  case  of 
the  wells  at  Duck  hill,  Miss.  (Analyses  168  and  169),  where  the  suspicions  suggested, 
by  the  uninviting  appearance  of  the  water  were  not  sustained  by  analysis. 

To  obtain  the  sediment  for  microscopic  use,  any  water  which  has  not  been  siphoned 
off  for  analytical  purposes  must  be  removed  until  there  remain  only  about  30  or  40  c. 
c,  which  are  shaken  up  and  tilted  with  the  suspended  matters  into  a  conical  glass, 
where  sedimentation  is  again  permitted  to  take  place.  The  clear  water  is  drawn  oft 
by  means  of  a  pipette ;  or  it  may  be  poured  out  of  the  glass  if,  as  is  usually  the  caser 
the  sediment  is  not  much  disturbed  by  the  motion,  and  a  droplet  of  the  residue  is 
transferred  to  a  slide  for  examination. 

The  appearances  on  the  microscopic  field  are  extremely  complex.  On  the  one  slide 
there  may  be  matter  for  long-coutinued  studVj  matter  which  may  be  productive  of 
much  dissatisfaction  to  the  observer  from  inability  to  comprehend  its  nature.  But  al- 
though thus  complex  when  examined  minutely,  each  sediment  presents  certain  char- 
acteristics which  are*seen  at  a  glance  with  ordinary  powers  and  upon  which  the  qual- 
ity of  the  water  may  frequently  be  predicated. 

The  matters  are  mineral,  organic,  and  vitalized. 

The  mineral  consist  of: 

1st.  Silica,  which  occurs  in  angular  fragments,  unaffected  by  acids.  When  thesei 
are  the  characteristic  of  the  field  the  water  is  probably  pure. 

2d.  Calcic  carbonate,  in  angular  pieces,  which  are  reaaily  discriminated  by  their  ef- 
fervescence when  a  trace  of  acid  is  insinuated  beneath  the  cover.  In  such  cases  the* 
water  is  probably  hard. 

3d.  Clay,  occurring  in  particles  i list  visible  on  the  field;  when  slightly  out  of  focus 
they  may  appear  as  minute  spherules,  when  aggregated  by  an  accidental  touch  on  the* 
glass  cover  they  may  assume  an  obscurely  organized  appearance.  They  are  unaffected* 
by  reagents.  They  may  be  present  in  pure  waters,  as  in  the  Duckhill  wells,  and  in 
the  cistern  303  Cynthia  street,  Memphis  (Analysis  112),  where  their  presence  led  to 
the  explanation  that  Wolf  River  water  loaded  with  clay  had  been  stored  in  the  cis- 
tern two  years  before.  Usually,  however,  clay  particles  in  a  water  are  accompanied! 
by  organic  impurities. 

4th.  Carbonaceous  particles,  which  may  be  regarded  as  inorganic,  since  combustion 
has  dissolved  their  connection  with  the  orgauism.  They  may  be  present  in  large/ 
quantity  in  pure  cistern  waters,  which  in  consequence  would  be  condemned  b\  the* 
permanganate  process,  if  its  results  were  accepted  as  final.     (See  Analysis  66.) 

5th.  Accidental  inorganic  substances  as  the  ferric  oxide  in  the  cistern  water  from 
Algiers  (Analysis  32),  which  was  easily  recognized  by  its  amorphism  and  color,  by  its 
solubility  in  hydrochloric  acid,  and  action  with  sulphocyanide. 

A  great  variety  of  organic  matters  occur  in  the  deposit.  These  are  easily  discrim- 
inated when  fresh,  but  in  the  progress  of  disintegration  and  decay  the  histological 
characters  become  lost  and  their  origin  is  of  necessity  obscured.  That  they  are  or- 
ganic, however,  may  be  determined  in  the  absence  of  internal  evidence  by  their  dif- 
ference from  the  usual  forms  of  inorganic  deposit,  and  by  the  activity  of  the  micro- 
scopic life  in  their  neighborhood.  Those  most  frequent  in  their  occurrence  are  frag- 
ments of  woody  tissue  from  the  roof  in  cistern  waters  and  from  the  wood-work  m 
wells.  The  pitted  tissue  shows  their  derivation  from  cypress  and  pine.  Fragments 
of  straw,  starch-cells,  pollen-grains,  &c,  are  of  common  occurrence  in  cistern  waters, 
as  also  the  cellular  tissue,  stomata,  veinlets,  &c,  of  broken  up  leaves.  Dark-colored 
solid  looking  masses  of  woody  tissue  from  the  roots  of  trees  when  present  in  a  well- 
water  sediment  lead  to  the  expectation  of  vegetable  impurity  in  the  water.  Cotton 
fibres  were  found  in  nearly  all  of  the  cistern  waters  examined,  and  m>  many  of  th* 
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-wells.  Their  prevalence  in  the  atmosphere  deprived  their  presence  in  the  water  of  any 
minister  meaning.  Wool  and  linen  fibres  may  be  washed  from  the  roof  into  cisterns, 
Tnit  when  found  in  well-waters  inflow  from  the  surface  may  be  suspected.  Fragments 
-of  hnman  hair  and  epidermal  scales  suggest  a  direct  surface  leakage  of  dangerous 
•character.  Insect  remains,  such  as  the  legs,  antennae,  abdominal  anell,  portions  of 
^wing,  scales  of  butterfly,  Ac,  may  be  preseut  in  cisterns,  indicating  a  corresponding 
«degree  of  impurity  in  the  water,  and  affording  evidence  of  inefficient  filtration  in  the 
-case  of  well  waters,  or  of  their  insufficient  protection. 

The  germs  of  vitality  are  so  universally  diffused  that,  where  there  is  food,  develop- 
ment, growth  and  reproduction  will  ensue  under  ordinary  circumstances.  Tempera- 
ture retards  or  accelerates,  but  the  same  chauge  which  promotes  the  growth  of  micro- 
scopic organisms  induces  in  devitalized  matters,  the  fermentative  or  putrefactive 
•changes  which  transform  their  albuminoids  from  wholesome  to  unwholesome  as  regards 
their  action  on  the  human  system.  These  growths  may  therefore  be  considered  in 
-many  cases  as  measuring  not  the  albuminoids  of  a  water,  but  the  condition  of  these 
.albuminoids  as  to  nocivity. 

The  vegetable  kingdom  furnishes  the  water  sediment  with  the  minute  bacteria 
•-swarming  from  their  gelatinous  matrix.  These  would  probably  have  been  discovered 
in  many  cases  in  the  examinations  which  are  recorded  hereafter  had  they  been  looked 
for  with  higher  powers.  They  occurred  occasionally,  however,  and  are  mentioned  only 
"when  they  constituted  a  striking  or  characteristic  feature  of  the  field.  Their  connec- 
tion with  the  putrefactive  process  is  universally  accepted. 

In  Dr.  Sanderson's  Report  of  Researches  on  the  Intimate  Pathology  of  Contagion 
c(iii  the  thirteenth  report  of  the  medical  officer  of  the  Privy  Council,  London,  1871), 
.a  mode  of  testing  the  relative  organic  purity  of  waters  is  suggested.  He  found  in  his 
investigations  into  the  origin  and  growth  of  bacteria  that  waters  which  show  freedom 
from  organic  germs,  not  only  under  the  microscrope  but  when  viewed  by  the  electric 
beam,  are  nevertheless  capable  of  determining  bacterial  growth  when  Ridded  to  a 
•proper  nutritive  liquid.  Pasteur's  solution  was  used  in  the  experiments.  It  consists 
•of  10  parts  of  sugar  .5  of  tartrate  of  ammonia,  .1  of  yeast  ash,  and  100  of  water. 
"When  boiled  in  a  flask  which  has  been  purified  by  exposure  to  a  temperature  of  20(1° 
</'.  (392°  Fahr.)  in  a  hot-air  oven  the  liquid  will  remain  clear  indefinitely,  provided  it 
is  protected  from  atmospheric  dust  by  a  plug  of  cotton  wool.  But  if  a  few  drops  of 
water  are  added  to  the  solution  by  means  of  a  pipette  which  has  been  purified  by  heat, 
4i  turbidity  will  occur  in  the  course  of  a  few  days  from  the  development  and  growth 
•of  innumerable  bacteria  and  fungi.  The  length  of  time  the  test  liquid  remains  clear 
-and  its  subsequent  cloudiness  are  suggested  as  a  means  for  determining  the  relative 
.zymotic  properties  of  drinking  waters. 

This  process  is  destitute  of  value  as  an  indicator  of  the  quantity  of  organic  matter. 
'There  are  few  waters  which  will  not  yield  positive  results  when  so  heated.  Distilled 
•water  will  determine  the  growth  unless  it  has  been  recently  boiled  in  a  purified  flask. 
*But  no  claim  of  this  kind  has  been  advanced  in  its  behalf.  It  is  simply  a  method, 
aud  a  good  one,  of  determining  the  relative  bacteroidal  fecundity  or  two  or  more 
waters,  and  where  the  ordinary  analytical  examination  fails  to  indicate  a  difference 
between  samples  which  have  been  submitted  for  comparison,  this  test  might  be  useful 
.in  determining  a  preference. 

The  palmellaceous  algae  developed  in  their  gelatinous  fronds,  together  with  the 
protococcus  cells  aud  zoospores  have  as  much  interest  for  the  sanitary  microscopint  as 
the  baeteroids.  Vegetable  organic  matter  is  indicated  when  they  are  present.  Their 
.associates  are  amorphous,  protoplasmic  masses,  and  the  vorticella. 

The  symmetrical  forms  of  the  desmids  and  diatoms  are  so  frequently  found  as  to 
'deprive  their  presence  of  any  value  except  where  they  constitute  the  characteristic 
of  the  field,  as  in  pure  well  or  spring  waters.  Impurity  develops  other  forms  of  life 
vwhich  withdraws  the  attention  of  the  observer  from  the  occasional  diatom. 

The  filamentous  Osci  11a  tori  acere  aud  nostocs  with  their  transverse  markings  an  1 
constrictions,  and  the  other  confervoid  genera  where  the  colored  endochrome  becomes 
■converted  into  motile  zoospores  as  in  Zygnema  Spirogyra,  Zygogonium,  Conferva, 
•<Edogonium,  and  Chratopbora,  are  so  generally  found  in  water  that  it  is  only  where 
they  become  prominent  as  a  sediment  that  excess  of  organic  impurity  may  be  sua- 
;  pec  tod. 

Of  the  animals  found  in  water  supplies,  the  Rotifera,  the  most  common  of  which  are 
Rotifer  and  Hydatina,  theEntomostraca,  Cypris,  Cyclops,  Daphnia,  Ac,  the  Arachnida, 
3Iacrobiotus,  and  Hydrachua.  occur  frequently  in  waters  which  experience  as  well  as 
chemical  investigation  shows  to  be  wholesome.  If  present  in  large  numbers  a  cor- 
responding impurity  in  the  water  is  indicated,  but  when  met  accidentally  arid  a  sec- 
ond specimen  is  discovered  only  after  the  examination  of  several  slides,  the  quality  of 
the  water  need  not  be  railed  iu  question. 

The  tcntacled  infusoria,  such  as  Euglena  and  Peranema  and  the  ciliated  Acomia,  En- 
chelys,  and  Alyscum,  are  also  to  be  found  in  waters  which  give  good  results  chemically. 
♦Oxytricha,  Eorona,  and  Euplotes  occur  in  less  pure  waters. 
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The  flat  worms,  the  Anguillula  and  the  regularly  ciliated  Paramecia  of  which  those* 
most  commonly  met  are  the  oblong  compressed  Paramecium  with  its  oblique  fold,  the* 
elongated  Amphileptus,  and  the  flask-shaped  Lacrymaria,  with  its  long  neck  and  cilia— 
ted  mouth,  coincide  with  waters  which  would  be  condemned  on  chemical  grounds. 
Sluggish  Amoeboids.  as  Amoeba  and  Actinophrys,  more  active  protoplasmic  masseB,  as* 
Monas,  Cyclidium  Cercomonas,  <fec,  and  a  profusion  of  Vorticella  in  an  active  or  en- 
cysted condition,  are  undoubtedly  characteristic  of  an  impure  water. 

Several  instances  occurred  (Analyses  101,  214)  where  a  water  condemned  by  the 
chemical  results  gave  no  indication  of  impurity  under  the  microscope.  This  must  bo 
attributed  to  the  perfect  sedimentation  which  had  taken  place  in  the  well  or  cistern. . 
In  such  cases  no  particles  of  decaying  vegetation  were  found  on  the  field.  The  sedi- 
ment was  nil  or  consisted  of  a  few  amorphous  particles.  Had  the  water  been  so  dis- 
turbed in  the  act  of  drawing  the  sample  as  to  have  brought  up  some  minute  pieces  or 
vegetable  decay,  those  pieces  would  have  been  found  surrounded  with  some  of  the- 
forms  above  mentioned.  Pure  waters  with  vegetable  tissues  accidentally  on  the  field, 
have  but  little  accompanying  organic  life.  Impure  waters,  on  the  contrary,  are  gen- 
erally full  of  it.  Exceptional  oases  occur,  some  of  which  may  be  explained,  as- 
suggested  above,  by  the  perfection  of  the  sedimentation,  but  in  others  the  cause  is. 
obscure.  Analysis  149,  for  instance,  shows  a  dead  field,  and  the  mineral  particles  and 
vegetable  matters  brought  up  prove  the  non-existence  of  organic  life  not  only  in  the* 
submitted  sample  but  in  the  well  itself.  It  is  true  that  in  this  case  the  inorganics 
solids  which  are  large  and  mostly  of  a  saline  character  might  be  suspected  of  an  in- 
terference with  development,  but  Analysis  222,  which  is  similarly  constituted  although* 
not  so  highly  charged,  gives  a  sediment  which  is  full  of  organisms. 

On  the  other  hand,  when  a  well  which  is  liable  to  an  impure  inflow,  as  evidenced 
by  the  co-existence  of  nitrates  and  nitrites,  furnishes  a  sample  which  is  free  from* 
albuminoids  and  from  oxidizable  organic  matter,  the  microscopic  characters  may  give* 
direct  assurance  that  the  water  has  not  always  been  as  pure  as  the  sample  submitted* 
for  analysis. 
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NOTES   TO   PRECEDING   TABLE. 

Noel  and  3  show  the  high  ammonia  and  albuminoid  figures  obtained  at  the  commence- 
ment of  a  rainfall.  Nob.  2  and  4  manifest  the  purer  character  of  the  water  towards  the 
end  of  the  fall,  although  the  free  ammonia  in  No.  4  is  much  increased  on  account  of 
electric  conditions.  The  microscope  gives  the  general  constitution  of  the  atmospheric 
imparities  brought  down  by  the  rainfall.  Since  No.  1  is  the  average  water  of  four 
hoars  of  rainfall,  and  No.  3  that  of  three  hours  of  fall,  it  is  plain  that  to  exclude 
impure  water  from  a  cistern,  the  use  of  the  cat-off  must  be  continued  long  after  the 
grosser  impurities  from  the  atmosphere  and  roof  have  been  washed  away.  In  No.  5tbe 
ammonia  is  high,  probably  from  products  of  combustion  deposited  on  the  roof.  These 
analyses  were  made  to  show  the  character  of  the  water  which  was  entering  the  cisterns 
for  storage. 

Nos.  6  to  16  are  samples  of  the  purest  waters  found  in  tanks.  The  larjre  ammonia 
figures  in  No.  6,  7,  9,  and  11  are  from  recent  rainfall.  The  permanganate  result  it 
higher  in  No.  6,  tno  sample  being  from  a  shingle  roof,  than  in  the  others,  which  an 
from  slate  roofs.  The  nitric  acid  in  No.  6  is  identical  with  that  in  No.  5,  the  estima- 
tion in  both  cases  having  been  made  to  ascertain  the  normal  figure.  The  chlorine 
of  No.  7  is  higher  than  usually  occurs  with  good  water.  The  microscopic  characteis 
are  satisfactory  in  all,  the  zoospores  which  appear  in  Nos.  12  to  16  having,  so  far  ai 
ascertained,  no  sinister  meaning.    They  are  present  in  the  rainfall  No.  1. 

After  the  distillation  of  the  albuminoid  ammonia  from  No.  16,  the  contents  of  the 
retort  were  permitted  to  stand  for  twouty-four  hours,  when  a  further  distillate  was 
obtained  which  contained  no  ammouia.  (See  also  No,  244.)  No.  16  was  brought  in 
by  the  sanitary  inspector,  as  a  sample  of  the  good  cistern  water  in  his  district.  Com- 
pare its  results  with  No.  44.  In  No.  17,  the  rotifers  are  noticeable.  They  seldom  occur 
i  n  water  which  gives  such  good  results  by  the  chemical  processes.  There  are  probably 
fonl  accumulations  at  the  bottom  of  the  cistern,  which,  under  the  influence  of  increased 
temperature,  will  give  a  less  satisfactory  drinking  water.  Nos.  18  and  19  are  good 
waters,  obtained  by  trapping  the  sedimentary  matters  in  an  iron  tank  and  permitting 
the  cisterns  to  fill  by  overflow  from  it.  The  sandstone  filter  in  No.  19  exercises  little 
or  no  influence  on  the  purification  of  the  water.  It  was  found  to  be  a  simple 
diaphragm  through  which  the  water  passed  with  the  mechanical  separation  of  sus- 
pended particles,  but  with  no  exposure  to  oxidizing  influences.  Compare  Analyses 
262  and  2G3. 

Nos.  20  to  33  must  be  considered  fair  specimens  of  cistern  water.  They  will  probably 
become  tainted  during  the  summer  season.  Nos.  20  and  23  bumped  viciously  during 
the  albuminoid  distillation. 

The  largo  oxygen  figures  corresponding  with  the  shingle  roof  are  seen  in  Nos.  27 
and  29,  where  the  free  ammonia  also  is  high.  The  origin  of  the  ammonia  in  No.  25  is 
unknown.  The  cyclops,  hydrachna,  and  ciliated  infusoria  in  Nos.  20  to  27  are  so  often 
met  with  in  waters  which  universal  experience  shows  to  be  wholesome,  that  their 
presence  indicates  only  a  larger  amount  of  organic  matter  in  the  waters  than  in  those 
which  precede  them  on  the  list.  The  albuminoid  figure  in  No.  27  is  high  on  account 
of  the  presence  of  these  ciliated  animalcules.  The  sediment  was  stirred  from  the  bot- 
tom of  the  cistern  before  collecting  the  water,  under  the  mistaken  idea  that  the  analyst 
required  a  goodly  proportion  of  it  in  the  sample  bottle.  The  rotifers  in  Nos.  28, 29,  and 
32  are  a  higher  phase  of  animal  development,  and  lead  the  way  to  the  more  impure 
waters  which  follow. 

Nos.  29, 30,  and  31  were  furnished  by  a  gentleman  muoh  interested  in  the  methods  for 
insuring  purity  in  cistern  waters,  and  were  intended  to  illustrate  the  efficiency  of  such 
methods;  No.  29  to  show  the  character  of  the  water  from  a  shingle  roof,  collected  aa 
is  customary  with  no  effort  to  exclude  roof- washing,  and  stored  in  a  cistern  which  had 
not  been  cleaned  in  four  years;  Nos.  30  and  31  to  show  the  same  rainfall  as  shed  from 
a  slate  roof  with  a  cut-off  guarding  the  entrance  to  the  cisterns.  Unfortunately,  the 
latter  samples  were  contaminated  by  rotten  and  alcoholic  corks  in  the  containing 
vessels,  which  gave  rise  to  the  anomalous  microscopic  appearances,  and  deprived  the 
experiments  of  comparative  value. 

The  ammoniacal  contamination  in  Nos.  34  and  35  is  sufficiently  explained  by  their 
proximity  to  the  "  works."    The  albuminoid  ammonia  in  the  latter  was  not  determined. 

Nos.  36  to  40  are  not  such  waters  as  should  be  contained  in  the  cisterns  of  pubhe 
institutions. 

Nos.  40  to  46  are  undoubtedly  bad  waters,  the  rotifers,  vorticolla,  amcBbolda,  Ac, 
showing  the  rankness  of  the  impurity,  and  rendering  chemical  investigation  unneces- 
sary. No.  44  was  brought  by  the  sanitary  inspector  as  an  illustration  of  the  bad  cis- 
tern water  in  his  district.  No.  45  was  sent  as  a  sample  of  suspicious  water  in  connec- 
tion with  malarial  remittents  occurring  among  the  persons  making  use  of  it.  No.  46 
is  from  a  well-paved  and  non-malarious  part  of  the  city  of  New  Orleans.  It  was  for* 
nished  by  Dr.  C.  B.  White,  medical  director  of  the  Citizens9  Auxiliary  Sanitary  Assoc!* 
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ation,  in  order  that  lead,  if  present,  might  be  detected,  as  the  persona  using  the  water 
had  been  affected  with  many  anomalous  symptoms.  No  lead  was  found,  but  the  impu- 
rity of  the  sample  was  such  that  the  analyst  believed  himself  dealing  with  swamp 
water  furnished  for  the  purpose  of  testing  his  results.  During  the  progress  of  the 
analysis  a  severe  caae  or  remittent  fever  developed  in  the  house  supplied  with  the 
water.  Suspicion  was  aroused  in  the  minds  of  the  people,  and  the  cistern  was  dis- 
used. When  the  analyst  reported  the  water  as  the  essence  of  malarial  remittent,  the 
occurrence  of  this  fever  in  the  honse  was  made  known  to  him.  The  albuminoid  am- 
monia in  Nos.  42,  45,  and  46  distilled  in  quantities  which  diminished  50  per  cent,  in 
successive  measures  of  50  c  c.    In  the  others  the  evolution  was  more  rapid. 

The  principal  points  which  have  to  be  considered  in  connection  with  the  rain-water 
supplies  furnished  by  raised  cypress- wood  tanks  are: 

1st.  The  impurity  of  the  rain-water  at  the  commencement  of  the  fall,  as  shown  by 
analyses  Nos.  1  and  2,  and  even  after  the  fall  has  continued  for  some  time,  as  in  the 
sample  No.  3. 

2d.  The  additional  impurities  which  are  washed  from  the  roof,  especially  by  the 
first  portions  of  a  rain-shower.  This  is  illustrated  by  the  character  of  the  dust  which 
settles  from  the  dry  atmosphere  of  a  city.  A  specimen  of  this  dust  was  obtained  from 
some  open  upper  rooms  of  a  public  building  in  New  Orleans.  It  gave  17  5  pei  ^oot.  of 
moisture,  34  of  matter  destroyed  by  heat,  and  44.8  of  mineral  residue.  Of  the  dry 
dust  11  per  cent,  was  dissolved  by  maceration  in  water  for  twenty-four  hours.  Six 
of  these  11  parts  were  inorganic  salts,  and  5  were  organic  matter,  which  manifested 
its  quality  by  requiring  per  100  parts  fiCW  parts  of  oxygon  for  its  destruction,  and  yield- 
ing per  100  parts  6  parts  of  albuminoid  ammonia.  The  residue,  insoluble  in  water, 
contained  nitrogen  enough  to  furnUh  .5  per  cent,  of  organic  ammonia,  indicating  the 
presence  in  it  of  organic  matters  which  prolonged  maceration  and  fermentative  changes 
might  reduce  to  a  soluble  condition. 

3d.  The  accumulation  of  this  roof- washed  nfatter  in  the  bottom  of  the  cistern  and 
the  putrefaction  or  fermentation  which  is  liable  to  be  set  up  in  it  during  warm 
weather.  The  rate  of  accumulation  was  determined  from  observations  in  fifteen  cis- 
terns to  be  about  one  inch  per  year.  The  sediment  when  dried  consisted  of  73.4  per 
cent,  of  mineral  matter  and  26.6  per  cent,  of  matter  destroyed  by  heat.  One  hundred 
parts  yielded  .54  part  of  organic  ammonia. 

4th.  The  diffusion  in  the  stored  waters  of  the  mobile  upper  layers  of  the  accumu- 
lated sediment  caused  by  the  intrusion  of  fresh  rainfalls.  The  suspended  matters  in 
a  cistern  water  thus  disturbed  are  chiefly  organic,  the  weightier  minerals  refusing  to 
rise.  Hence  the  water  is  rendered  impure  for  several  days  after  each  fall  by  matters 
which  ought  not  to  have  been  admitted  into  the  cistern,  or  which  ought  not  to  have 
been  disturbed  after  their  admission  and  original  subsidence. 

5th.  The  insufficiency  of  the  purification  effected  in  the  cleanest  and  best  of  these 
tanks,  as  compared  with  that  which  is  accomplished  in  underground  brick  cisterns. 
The  exclusion  of  light  and  the  lowered  temperature  in  the  latter  have  more  to  do  with 
the  purification  than  the  material  of  the  cistern.  Water  drawn  from  brick  cisterns 
which  were  not  sunk  was  found  at  Fort  Preble,  Mo.,  during  the  summer  season  to 
have  the  same  characters  as  that  from  the  cypress- wood  tanks  of  New  Orleans.  Ex- 
treme cases  are  of  course  excluded  where  rotting  wood  contaminates  the  water. 

To  obtain  as  pure  a  water  as  can  be  furnished  by  this  method  of  rain-storage,  the 
first  of  all  rainfalls  should  be  rejected  by  means  of  a  cut-off  until  not  only  the  roof 
but  the  atmosphere  is  thoroughly  washed ;  the  fresh  inflow  should  be  conducted  into 
the  cistern  in  such  a  manner  as  to  prevent  disturbance  of  the  contained  water;  and 
the  cistern  should  be  clean,  covered,  shaded,  and  well  ventilated.  The  cut-off  with 
ordinary  care  and  attention  will  prevent  accumulation  of  sediment  from  the  roof,  bat 
it  is  doubtful  if  even  the  most  careful  persons  will  continue  its  use  long  enough  to 
insure  a  pure  water  from  the  atmosphere.  The  rain-supply  is  so  uncertain  that  when 
it  falls,  too  much  of  it  must  not  be  oast  aside,  lest  the  cistern  remain  unfilled.  People 
with  two  reservoirs  can  run  the  waste  water  into  one  for  domestic  uses  and  collect  a 
pure  rain-water  for  drinking  supplies  in  the  other:  but  the  double  cistern  is  not  com- 
mon. To  store  the  rainfall  in  a  single  cistern  ana  at  the  same  time  obtain  a  water 
for  drinking  which  shall  be  above  suspicion  is  impracticable.  The  cut-off  may  and 
should  be  used  to  wash  the  roof  and  preserve  the  cistern  from  excess  of  sediment,  but 
its  use  so  restricted  will  not  furnish  a  reliable  water.  The  raised  tanks  protect  New 
Orleans  from  the  ravages  of  typhoid  fever,  but  the  specific  poison  of  malarial  fever 
may  be  present  in  the  atmospheric  sewage  which  is  carried  into  them.  If  this  possi- 
bility cannot  be  prevented  by  the  continued  use  of  the  cut-off,  there  is  no  resource  bat 
filtration.  Purification  in  the  household  of  the  small  store  of  water  required  as  a 
drinking  supply  may  be  readily  and  cheaply  effected.  The  household  filter  canNw 
made  by  any  tinsmith.  It  consists  of  a  modified  funnel,  the  body  of  which  rests  on  a. 
tin  bucket  or  receiver,  while  the  tube  projects  downward  to  the  bottom  of  the  said 
backet.  The  lower  end  of  the  tube  is  tied  over  with  some  filtering  cloth.  Three-, 
fourths  of  its  length  is  filled  with  granulated  animal  charcoal  and  the  upper  fourth : 
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with  sand.  The  upper  end  of  the  tnbe  projects  about  half  an  inch  into  the  body  of 
the  funnel  to  permit  of  tying  a  filtering  cloth  over  the  top  of  the  Band.  The  angle 
between  this  projection  and  the  sloping  sides  of  the  fnnnel  serves  to  trap  solid  marten. 
To  clean  this  filter  the  filtering  cloth  guarding  the  top  of  the  tube  has  to  be  removed, 
washed,  and  replaced.  At  longer  intervals,  when  the  filter  shows  aims  of  clogging, 
half  an  inch  of  the  upper  layer  of  sand  may  be  removed  and  replaoea  by  fresh  mate- 
rial. At  yet  longer  periods  the  whole  of  the  contents  of  the  tnbe  may  be  dumped  oat 
and  renewed.  Earthenware  is  more  durable  than  tin,  and  would  preserve  the  water 
cooler  during  the  warm  months.  A  sample  of  cistern  water  containing  .016  part  of 
organic  ammonia,  when  purified  by  passing  through  wood  charcoal  in  a  niter  as  above 
described,  gave  .007  part.  But  animal  charcoal  should  be  used,  in  which  case  such  a 
water  as  that  of  this  cistern  would  be  reduced  almost  to  organic  purity. 

The  albuminoid  ammonia  process  affords  the  best  insight  into  toe  character  of  rain- 
water in  raised  tanks,  the  results  being  uniformly  in  accordance  with  the  microscopic 
evidence.  When  the  albuminoid  amounts  are  deprived  of  their  fractional  value  by 
erasing  the  decimal  points  and  the  ciphers  which  follow  them,  the  figures  which  are 
obtained  constitute  a  useful  scale  of  relative  impurity.  By  means  or  them  an  appre- 
ciation of  the  character  of  different  waters  can  be  conveyed  to  those  who,  wbile 
interested  in  the  waters  in  question,  are  ignorant  of  the  methods  of  analysis  and  of 
the  value  to  be  attached  to  the  determination  of  the  organic  ammonia,  when  it  it 
kuown  that  0  expresses  an  organically  pure  water  or  one  containing  .000  part,  3  or  4 
(.003  or  .004  part)  a  pure  spring  water,  10  (.010  part)  a  good  rain  water,  20  (.020  part) 
a  dangerous  water,  and  90  (.090  part)  water  from  the  swamps,  the  sanitary  position  of 
a  cistern  water,  with  an  impurity  figure  of  12,  22,  or  31),  <fec,  can  be  communicated 
with  precision. 

Nos.  47  to  75  are  samples  of  good  water  from  sound  cisterns.  Calcic  carbonate  wai 
found  in  the  residue  of  many,  as  in  Nos.  52,  54,  62,  63,  and  others,  and  was  believed 
to  indicate  leakage  from  the  soil,  but  when  found  in  Nos.  64, 65,  and  66,  in  comparatively 
large  quantity  without  a  corresponding  increase  in  the  chlorine,  the  lime  was  referred 
to  its  proper  source — the  lining  of  the  cistern.  Excess  of  total  solids  was  dependent 
on  the  lime  carbonate  except  in  Nos.  59,  62,  68,  73,  and  74,  where  clay  particles  were 
the  cause.  The  chlorine  is  large  in  No.  73  and  would  indicate  leakage  but  that  the 
microscope  shows  Wolf  River  clay  to  be  present,  and  suggests  that  the  chlorine  may 
remain  from  river  water  recently  stored  in  the  cistern.  The  albuminoid  figures  are 
under  .010  in  all  these  cases.  The  ammonia  is  variable,  and  from  the  permanganate 
results  nothing  could  be  predicated  of  these  waters  as  a  class.  Witness,  for  instance, 
the  large  figures  in  Nos.  62,  6(5.  and  70.  The  microscopic  characters  comprise  soot  and 
mineral  matters  with  more  or  less  of  decayed  vegetation,  zoospores,  euglena  peranema, 
acomia,  and  euchelys,  with  occasionally  the  cyclops.  The  chlorine  figures  show  the 
soundness  of  the  cisterns  and  the  impossibility  of  sewage  contamination  in  any  of 
the  waters.  Sometimes,  as  in  Nos.  58  and  59,  where  the  waters  were  uninviting  in 
appearance  from  Boot  or  clay  discoloration,  and  the  cistern  in  the  latter  case  at  least 
in  such  dangerous  proximity  to  vaults,  the  question  of  wholesomeness  depended  en- 
tirely ou  the  amount  of  chloriue  found.  The  free  and  albuminoid  ammonias  and  the 
permanganate  results  might  have  been  obtained  from  a  water  contaminated  by  sew- 
age, bur  in  that  event  the  chlorine  would  have  been  higher  than  .05  and  .15  ptirts. 
The  traces  of  nitric  and  nitrous  acids  with  the  free  ammouia  and  the  proximity  of  the 
cistern  to  the  privy  vault  suggest  sewage  in  the  case  of  No.  75.  With  any  increase 
in  the  chlorine  this  water  would  have  to  be  considered  dangerous.  The  albuminoids 
of  the  water  have  undergone  oxidation  while  stored. 

Nos.  76  to  85  ure  from  sound  cisterns,  as  evidenced  by  the  quaptity  of  chlorine;  but 
although  the  albuminoids  are  under  .010,  the  amount  of  vegetable  decay  and  profu- 
sion of  microscopic  life  in  the  sediment,  as  in  Nos.  77  and  78,  with  the  rotifers  of  Not. 
76,  79,  80,  81,  and  83.  the  vorticels  of  No.  82,  and  the  anguillnlaof  No.  84  indicate  the 
watere  as  less  desirable  than  those  which  precede  them.  No.  84  is  chemically  an  ex- 
cellent water,  but  as  anguillula  is  usually  an  inhabitant  of  foul  cisterns,  its  presence 
in  connection  with  the  small  increase  in  nitrates  was  made  the  basis  of  a  suspicion 
against  the  water.  This  (-intern  furnished  the  supply  of  one  of  the  public  schools, 
and  a*  such  sunplies  should  be  above  suspicion,  an  adverse  report  was  rendered,  which 
resulted  in  orders  for  the  purification  and  disuse  of  the  neighboring  vaults  and  the 
cleaning  and  relining  of  the  cistern,  lu  No.  85,  the  cistern  water  of  another  of  the 
public  school*,  the  comparatively  large  loss  on  ignition  called  for  a  determination  of 
the  nitrateH.  Although  the  chemical  results  do  not  throw  doubt  on  the  water,  the 
lively  microscopic  field  in  connection  with  a  small  portion  of  decaying  solids  and  the 
nitric  acid  increase,  suggested  the  cleaning  out  of  the  cistern  as  a  means  of  precaution. 

In  No.  8b  an  examination  of  the  chemical  results  would  indicate  sewage  pollution 
as  probable.  The  small  oxygen  and  albuminoid  figures  with  the  relatively  large 
.amount  of  free  ammonia  might  result  from  ureal  decomposition,  especially  wnen  so- 
•eompauied  by  the  chlorine,  which  is  present  in  this  case.  Nitrates  were  determined 
in  this  water  on  account  of  its  suspicious  character.    An  adverse  report  would  have 
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been  rendered,  but  the  excess  of  chlorine  was  satisfactorily  accounted  for.  A  few 
months  before,  at  the  beginning  of  the  year  1879,  the  yellow-fever  season,  some  one 
connected  with  the  institution  (Christian  Brothers'  8chool)  threw  common  salt  into 
the  cistern  as  an  antiseptic  or  preservative.  A  consideration  of  the  quantity  said  to 
have  been  introduced,  in  connection  with  the  subsequent  rainfall,  the  capacity  of  the 
cistern,  and  the  chlorine  found,  corroborated  this  statement  as  to  the  origin  of  the  sus- 
pected sewage  salt,  and  sustained  the  microscopic  appearances  which  until  then  had 
stood  alone  in  their  favorable  testimony. 

Nos.  87  to  101  are  shown  by  the  chlorine  to  be  samples  from  sound  cisterns,  although 
calcic  carbonate  was  present  in  them  all.  No.  91  has  a  slight  excess  of  chlorine,  but 
the  clay  particles  which  accompany  it  indicate  the  possibility  of  Wolf  River  water 
having  been  at  one  time  contained  in  the  cistern. 

Nos.  87  to  91  are  usable  waters,  judging  from  their  general  appearance  and  repute 
and  the  microscopic  characters  of  their  sedimentary  matters,  although  in  No.  90  the  albu- 
minoid figure  is  high,  probably  from  a  disturbance  of  the  sediment  in  the  cistern  as 
in  the  case  of  the  raised  tank  No.  27. 

Nos.  92  to  100  are  undoubtedly  bad  waters,  basing  the  opinion  on  the  microscopic 
appearances  and  the  albuminoid  and  oxygen  figures  which  testify  to  a  large  organio 
contamination  of  the  same  nature  (except  in  No.  100)  as  that  which  is  present  in  im- 
pure, freshly-fallen  rain.  Even  No.  94,  with  its  large  amount  of  carbonaceous  matter, 
as  shown  by  the  permanganate,  yields  its  albuminoid  ammonia  in  the  same  manner  as 
the  rainfall.  The  successive  distillates  of  No.  100  gave  .06,  .03,  .01  of  organic  ammo- 
nia. 

Nos.  95  and  96  have  the  albuminoids  small  compared  with  the  others,  but  in  other 
respects  they  are  similar.  But  for  such  cases  and  those  which,  like  No.  90,  have  the 
albuminoid*  higher  in  an  apparently  purer  water,  the  amount  of  organic  ammonia 
would  be  the  index  of  the  character  of  rain-water  stored  in  sound  cisterns. 

Nos.  93  and  94  are  from  cisterns  which  were  used  by  a  settlement  of  100  people,  25 
of  whom  were  seized  by  yellow  fever  during  the  epidemic  of  1878;  mortality,  13. 

The  owner  of  the  cistern  from  whioh  No.  97  was  obtained  was  suffering  from  an  at- 
tack of  malarial  hematuria,  simulating  yellow  fever,  at  the  time  of  the  examination. 
The  analyst  is  indebted  for  the  sample  and  for  the  privilege  of  investigating  the  feb- 
rile case  to  the  kindness  of  Dr.  Wirt  Johnson,  secretary  of  the  Mississippi  State  board. 

The  uitrires  in  Nos.  92,  96,  and  100  must  have  been  formed  during  the  storage  of  the 
waters,  as  the  cisterns  are  manifestly  impermeable. 

Nos.  9*  and  99  are  condemned,  irrespective  of  their  proximity  to  vaults.  They  show 
that  a  cistern  can  be  made  practically  impervious,  for  in  them  any  leakage  would  be 
shown  by  an  excess  of  chlorine. 

Three  hundred  people  use  the  water  No.  100. 

The  large  amount  of  free  ammonia  in  No.  101  indicates  sewage  or  a  condition  of  cis- 
tern which  interferes  with  the  natural  process  of  purification.  The  chlorine  figure 
contra-indicates  sewage  pollution.  The  microscopic  appearances  in  this  water  were 
deceptive.  No  vegetable  decay  was  discovered.  The  study  of  this  sediment  and  of 
others  in  connection  with  it  showed  that  a  water  containing  nmch  organic  matter  in 
solution  may  give  no  indication  of  its  character  under  the  microscope  if  it  is  drawn 
without  disturbing  its  perfect  sedimentation.  If,  however,  there  is  present  in  the  sam- 
ple bottle  some  small  particles  of  decaying  vegetation,  much  organic  life  will  be  found 
around  them  if  the  water  is  impure,    (bee  analyses  Nos.  126  and  127.) 

Iu  Nos.  102  to  115  the  albuminoid  figure  is  below  .010.  They  are  samples  of  good 
water  drawn  from  leaky  cisterns.  They  do  not  show  the  presence  of  sewage  pollution, 
but  they  are  liable  to  be  contaminated  at  any  moment.  Relining  would  suffice  to 
render  them  valuable  reservoirs,  provided  there  is  no  collection  of  fifth  in  their  neigh- 
borhood ;  but  in  No.  109,  for  instance,  where  the  vault  is  represented  as  being  only  5 
feet  distant,  no  measure  less  radical  than  the  disuse  of  the  cistern  could  be  considered 
compatible  with  sanitary  requirements.  In  this  case,  the  small  amount  of  free  am- 
monia guarantees  wholesomeuess  for  the  present.  In  other  samples,  as  Nos.  107  and 
114,  the  absence  of  free  ammonia  bespeaks  present  purity.  In  No.  Ill,  where  the  am- 
monia might  be  considered  suggestive  of  urea,  the  microscopic  characters  free  the 
water  from  suspicion.  In  No.  112,  also,  the  mi  roscopic  evidence  is  valuable  The 
cistern  from  which  No.  106  was  obtained  could  hardly  be  called  a  rain-water  reservoir. 
It  was  supplied  originally  by  the  rainfall  from  the  roof  of  a  hotel ;  but  the  building 
having  been  destroyed,  the  cistern  was  disused  for  several  years  until  water  was  dis- 
covered in  it  by  some  colored  sq natters,  who  resumed  its  use.  The  water  supply  is  de- 
rived from  the  soil,  like  that  oi  a  shallow  well. 

Nos.  108  and  115  have  the  chlorine  quantity  no  larger  than  that  of  some  raised  tanks, 
but  cistern  waters  which  obtain  such  chloriun  figures  from  roof  washings  are  usually 
highly  charged  with  organic  impurities.  Tbe  purity  of  these  specimens  appears  to  in- 
dicate that  the  small  increase  in  the  chlorine  comes  from  the  soil  bv  leakage.  No.  112 
was  at  one  time  stored  with  Wolf  River  water,  and  preserved  the  clay  in  the  sediment 
as  a  record  of  the  storage.  The  large  loss  on  ignition  in  114  appears  to  have  been 
moisture  chiefly. 
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Nos.  116  to  119  leak.  No.  117  to  a  small  extent,  so  that  it  is  only  by  comparing  the 
general  character  of  the  water  with  the  chlorine  figure,  as  in  Nos.  108  and  115,  tbatthi 
leakage  can  be  established.  In  a  sound  cistern  .3  part  of  chlorine  would  be  aceosv 
pauied  by  a  greater  amount  of  organic  impurity  than  is  present  in  this  case.  Cheav 
lcally  urea  might  be  decomposing  in  these  cisterns,  but  the  microscopic  character! 
cont  ra~iudicate  the  supposition.  No.  116  with  its  .010  part  of  albuminoid  ammonia  is  a 
good  a  water  as  many  previously  recorded  which  yields  leas,  whilo  Nos.  120  and  121, 
with  .005  aud  .007,  respectively,  seem,  from  the  microscopic  appearances,  to  be  lea 
desirable  waters  than  even  No.  116.  The  permanganato  results  m  Nos.  116,  120,  bS, 
which  are  from  slate  roofs,  differ  very  noticeably  from  the  others  in  this  list  which 
are  shed  from  shingles.  The  comparatively  large  amount  of  free  ammonia  in  No.  Id 
with  its  proximity  to  the  vault,  renders  communication  between  the  reservoirs  a  prob- 
ability; but  the  small  quantity  of  nitrates,  and  especially  of  chlorine,  show  this  to  W 
slight,  if  any.  In  view,  however,  of  the  possibility  of  danger,  this  cistern  should  be 
condemned. 

Nos.  123  to  125  are  undoubtedly  bad  waters,  although  the  absence  of  free  ammonia 
and  nitrates  proves  freedom  from  sewage.  The  cistern  of  No.  123  was  examined  after 
the  analysis  and  found  to  be  in  want  of  repairs ;  its  contents  rose  and  fell  with  the 
ground  water.  No.  V24  was  furnished  in  connection  with  caaes  of  malarial  remittent 
fever,  which  prevailed  in  the  house  supplied  by  this  water.  Its  albuminoid  ammonia 
distilled  thus:  .07,  .03,  .015,  .005  =  .024  part.  The  absence  of  sinks  and  stables,  and 
small  amount  of  free  ammonia,  show  that  there  can  be  no  recent  animal  matter  to  ae- 
count  for  the  chlorides.  No  particulars  were  furnished  concerning  the  cistern  fros 
which  No.  125  was  obtained,  except  the  verbal  remark,  in  response  to  the  inqnirrof 
the  analyst  as  to  whether  he  was  dealing  with  a  very  foul  well  or  cistern  water,  thai 
the  cistern  was  in  want  of  repairs  aud  was  not  used  much. 

Nos.  126  to  129  were  condemned  as  contaminated  with  sewage,  the  opinion  being 
based  on  the  fact  of  leakage  and  the  proximity  of  vaults;  on  the  incomplete  oxidation 
of  organic  matter  which  had  taken  place  in  No.  127,  and  on  the  nitrates  and  micro- 
scopic characters  in  No.  128.  No.  126  illustrates  the  dilhculty  which  is  sometimes  pre- 
sented in  determining  the  presence  of  sewage  in  a  cistern  water  from  the  lsborawrj 
examination  alone.  Nos.  120  and  126  were  sent  for  analysis  without  information  con- 
cerning the  surroundings  of  the  cisterns,  the  samples  being  simply  lettered  for  identifi- 
cation Leakage  from  the  soil  was  established  in  No.  120  by  the  chlorine  being  larger 
than  was  consistent  with  soundness,  unless  the  water  had  been  highly  charged  with 
impurity  from  roof-washings,  which  was  manifestly  not  the  case,  while  the  absence  of 
sewage  was  proved  by  the  small  amount  of  free  ammonia.  But  notwithstanding  tht 
favorable  results  of  the  albuminoid  and  permanganate  processes,  the  water,  on  accoont 
of  its  sediment,  was  not  considered  unexceptionable.  In  No.  126,  however,  although 
leakage  was  distinctly  proveD,  neither  the  ammonias  nor  the  oxygen  could  discoun- 
tenance the  idea  of  sewage,  nor  could  they  prove  its  presence,  for  many  soand  cistern 
had  yielded  similar  results.    The  microscope  indicated  the  water  as  organiosllv  im* 

Eure,  without  showing  that  the  impurity  was  derived  from  animal  waste.  The  leak. 
owever,  was  small,  yielding  only  a  total  of  8  parts.  At  least  one-half  of  this  total 
must  have  come  from  the  roof,  leaving  only  4  parts  or  less  as  due  to  leakage.  Never- 
theless, this  small  proportion  contained  1.3  parts  of  chlorine.  The  groana  water  of  a 
pure  soil  would  have  contributed  earthy  salts  to  a  considerable  extent  along  with  tail 
quantity  of  chlorine.  The  probability,  therefore,  was  that  the  chlorine  came  from 
sewage  infiltration,  and  an  opiniou  to  that  effect  was  rendered.  The  snrroandings  of 
the  cistern  when  made  known  to  the  analyst  appeared  to  sustain  this  view  ofthi 
impurity  of  its  contents. 

In  Nos.  130  to  136  the  nitrates  present  show  these  waters  to  be  tainted  by  that  which 
has  percolated  through  the  soil  aud  lost  its  organic  nitrogen  by  oxidation.  Then) 
water  samples  may  or  may  not  be  unwholesome,  but  the  cisterns  from  which  thev  welt 
drawn  are  situated  where  their  leaky  coudition  exposes  them  to  a  possible  inuovcf 
organic  impurity.  The  likelihood  of  this  can  be  best  determined  by  an  inspection  of 
the  sources  of  filth  in  their  neighborhood.  Many  of  the  waters  from  sound  cittern! 
give  ammonia;  albuminoid  and  oxygen  figures  similar  to  those  in  thin  list.  No.  131, 
for  instance,  may  be  compared  with  No.  52,  and  Nos.  130  and  134  with  Nos.  48  and  49, 
hut  the  characters  of  the  sediment  are  essentially  different. 

Calcic  carbonate  is  recorded  as  present  in  all  these  waters,  but  in  No.  135  it  existed 
in  minute  quantity  compared  with  the  total.  On  this  account,  together  with  the 
omouut  of  chlorine  and  nitrates,  sewage  infiltration  oxidized  in  its  passage  was  inferred 
as  a  contamination  of  the  water.  From  the  analysis,  it  was  uncertain  whether  thi* 
water  was  drawn  from  a  well  or  a  leaky  cistern,  and  as  no  information  accompanied 
the  bottle,  other  than  that  it  came  from  106  Union  street,  Memphis,  and  as  no  person 
appeared  to  make  inquiries  concerning  the  result  of  the  examination,  a  sanitary  in- 
spector was  dispatched  to  the  premises  with  instructions  to  bring  therefrom  a  samp!* 
of  the  water  supply  and  to  make  note  of  its  source.  The  specimen  returned,  which 
was  reported  as  from  a  cistern,  was  examined  as  to  its  total  solids  and  amount  of 
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chlorine,  and  these  agreeing  with  the  results  already  obtained,  the  cistern  was  recorded 
as  leaky  and  liable  to  intrusion  of  sewage.  This  case  possesses  some  interest,  as  an 
attempt  was  made  by  means  of  it  to  throw  donbt  upon  the  accuracy  of  the  writer's 
analytical  work  in  Memphis.  Interested  motives  apparently  lay  at  the  bottom  of  this 
effort,  the  financial  interests  of  individuals  as  opposed  to  the  sanitary  interests  of  the 
community.  Two  weeks  or  more  after  the  writer  had  left  Memphis,  a  card  appeared 
in  one  of  the  papers,  wherein  a  Mr.  Moore  stated  that  he  knew  a  gentleman  in  Union 
street  who  had  presented  to  the  analyst  a  gallon  of  pure  rain-water,  which  had  been 
condemned  after  examination  as  from  a  leaky  cistern.  It  fortunately  happened  that 
the  water  from  106  Union  was  the  only  sample  from  that  street  which  was  upon  the 
record.  Pure  rain-water,  understanding  by  that  phrase  water  col lected  from  the  clouds 
or  perhaps  from  the  roof  in  clean  dishes,  certainly  does  not  contain  29  parts  of  total 
solids  of  which  13  are  lost  on  ignition,  2.7  are  chlorine,  and  .549  nitric  acid,  while  its 
ammonia  is  greatly  in  excess  of  .002  and  its  albuminoids  seldom  as  low  as  .010.  That 
some  mistake  had  been  made  by  the  gentleman  who  collected  the  sample  was  apparent ; 
and  as,  on  several  occasions,  the  writer  had  found  that  an  explanation  of  anomalous 
analytical  results  could  be  obtained  when  honestly  sought  for,  as  in  the  case  of  the 
common  salt  in  No.  86,  the  Wolf  River  clay  in  No.  112,andthe  lager  beer  and  alcoholic 
traces  in  waters  which  were  not  recorded  after  the  impurity  in  the  containing  vessel 
was  detected,  he  believed  that  in  this  case  also  the  explanation  might  be  discovered. 
On  instituting  inquiries  at  106  Union  street,  it  was  ascertained  that  Mr.  Moore  himself 
lived  there;  and  as  the  man  who  knew  the  gentleman  who  collected  the  pure  rain- 
water seemed  to  be  intimately  associated  with  the,  gentleman  himself,  it  was  felt  to  be 
useless  to  attempt  to  obtain  the  particular*  «u  the  collection,  as  the  motives  which 
dictated  the  publication  of  the  card,  instead  of  a  communication  to  the  analyst  in  the 
first  instance,  would  be  equally  effectual  in  suppressing  any  investigation  into  the 
origin  of  the  chlorine  in  the  so-called  pure  rain-water.  No  notice  was  taken  of  the  card 
at  the  time,  but  more  recently  when  the  gallon  of  pure  rain-water  made  its  appearance 
in  print  a  second  time,  a  friend  of  the  writer  who  was  cognizant  of  the  circumstances 
rose  to  explain.  The  analyst  is  indebted  to  Dr.  F.  W.  Reilly  for  his  defense.  But  the 
explanation  which  is  required  is  not  how  chlorine,  &c,  came  to  be  discovered  in  a 
pure  rain-water,  but  how  they  came  to  be  there.  The  gentleman  whom  Mr.  Moore 
knows,  knows  more  about  this  than  anybody  else;  or  if  he  does  not,  he  ought  to. 

The  samples  Nos.  137  and  140  illustrate  rank  pollution  by  sewage,  with  ineffectual 
efforts  at  purification  by  natural  filtration.  Urea  gives  no  result  by  the  permanganate 
process,  and  if  decomposition  has  taken  place  it  gives  none  by  the  albuminoid  process, 
nut  when  it  enters  a  cistern  or  well  there  usually  comes  with  it  or  with  its  remains, 
sufficient  organic  impurity  recognizable  by  these  processes  to  condemn  the  water. 

Nos.  138  to  140  were  from  three  neighboring  cisterns  situated  in  an  unsanitary 
locality,  with  the  drainage  of  the  neighborhood  tending  to  the  position  of  the  last 
mentioned.  The  house  supplied  by  No.  140  was  notably  unhealthy :  two  cases  of 
malarial  remittent,  of  severe  type,  were  reported  from  it,  and  fonr  or  yellow  fever, 
during  the  few  months  preceding  the  analysis.  This  water  has  higher  albuminoids 
than  that  of  the  New  Orleans  drainage  canals. 

Nos.  141  to  149  were  specially  selected  samples.  The  amount  of  chlorine  present  in  an 
underground  cistern  water  having  been  made  the  measure  of  its  leakage  when  present 
in  excess  of  the  quantity  usually  found  in  raised  tanks,  a  large  number  of  the  Mem- 
phis cisterns  were  examined  by  means  of  the  simple  chlorine  estimation.  From  the 
number  so  examined  these  specimens  were  sent  for,  that  their  character  might  be 
thoroughly  investigated  to  illustrate  the  quality  of  water  with  which  a  given  quantity 
of  chlorine  might  probably  correspond.  The  albuminoids  in  the  majority  suffice  to 
condemn  irrespective  of  the  nitrates  and  chlorine  present. 

Nos.  141, 143, 146,  and  148  are  less  charged  with  organic  impurity.  The  free  ammonia 
is  also  noticeably  less  in  these  than  in  the  others.  The  microscopic  characters  are 
satisfactory  only  in  No.  141.  Where  the  leakage  is  established,  and  there  is  doubt  as 
to  the  unwholesomeness  of  the  water,  the  proper  action  is  manifestly  to  condemn  the 
cistern  to  disuse  or  repairs,  according  to  its  vicinity  to  vaults,  stables,  and  like  sources 
of  impurity,  to  the  direction  of  the  drainage,  and  to  the  level  of  the  ground  water  in 
relation  to  the  depth  of  the  cistern.  The  total  solids  in  No.  149  and  probably  in  Nos. 
144  and  148  contra-indicate  the  use  of  the  water  irrespective  of  organic  impurity.  The 
absence  of  living  organisms  in  No.  149  is  noteworthy. 

Four  hundred  and  forty-nine  Memphis  cisterns,  excluding  the  9  samples  above  re- 
corded in  full,  were  examined  as  to  their  chlorine  amounts,  with  the  following  results: 
No.  of  oUterns.  Chlorine. 

127 under  .  075  part. 

82 075  to  .  15  part. 

82 15   to. 30 part. 

158 over. 30  part. 

449 
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Those  containing  under  .075  part  were  reported  as  from  cisterns  undoubtedly  sound, 
and  as  being  probably  pure  waters.  Where  the  chlorine  ran  from  .075  to  .15  the  cit- 
tern was  reported  as  probably  sound,  the  chlorine  increase  being  referred  to  organic 
matter  from  the  roof  which  would  tend  to  throw  doubt  upon  the  wholesomeness  of  the 
water.  With  the  chlorine  ranging  from  .15  to  .30,  leakage  to  a  small  extent  was  indi- 
cated, or  a  most  unwholesome  condition  of  the  water  from  accumulations  of  organic 
matter.  These  cases  were  recorded  as  probably  leaky;  while,  where  the  chlorine  wis 
in  excess  of  .3  part,  the  leakage  was  considered  established. 

Nos.  150  to  lef2  are  samples  of  undoubtedly  good  well-waters.  A  few,  as  in  No.  158, 
have  the  dissolved  solids  somewhat  high,  but  experience  has  shown  that  no  evil  effects 
can  be  attributed  to  them.  Their  proportion  of  earthy  salts  is  small.  No.  183  wis 
the  only  specimen  which  gave  a  marked  cloudiness  on  boiling.  On  account  of  the 
large  loss  on  ignition  the  nitrates  in  Nos  179  and  180  were  determined.  In  all  the  sam- 
ples the  free  ammonia  does  not  exceed  .002,  and  the  albuminoid  ammonia  is  under  .010 
parts.  The  results  of  the  permanganate  deoxidations  are  strikingly  different  from 
those  yielded  by  the  stored  rain-waters.  Dr.  Tidy,  who  relies  mainly  on  the  perman- 
ganate process,  regards  waters  as  of  doubtful  character  which  require  more  than  .15 
parts  of  oxygen.  Few  of  those  in  this  list  exceed  this  amount.  The  chlorine  varies 
much  in  quautity  and  gives  little  information  of  sanitary  interest.  It  is  sometime! 
stated  that  if  the  chlorine  yielded  by  the  well-waters  of  a  given  district  is  known,  any 
increase  in  a  particular  water  would  give  grounds  for  suspecting  animal  impurity. 
Theoretically,  this  appears  to  be  sound  reasoning,  but  practically  there  is  not  that 
uniformity  iu  the  chlorine  figures  of  even  a  limited  district  which  would  enable  one 
to  form  an  opinion.  Witness  the  varying  quantities  in  the  Grenada  'waters.  The 
only  value  of  the  chlorine  estimation  is  the  testimony  it  bears  to  the  nature  of  the 
inorganic  matters  which  make  up  the  sum  of  the  total  solids. 

The  microscopic  characters  are  definite,  the  rotifers  in  Nos.  154  and  159  constituting 
the  only  exceptions.  These  animalcules  are  usually  found  in  waters  yielding  larger 
albuminoid  and  oxygen  figures.  No.  177  is  a  sample  of  water  as  pure  (using  the  word 
in  both  its  chemical  and  sanitary  sense)  as  can  be  found  in  nature.  It  is  rain-water 
deprived  of  its  atmospheric  impurities  by  filtration  through  a  bed  of  clean  sand. 

The  surroundings  of  most  of  these  wells  are  satisfactory.  Elliott  and  DuckhiU  an 
settlements  consisting  of  not  more  than  a  dozon  scattered  houses  with  the  wells  at  a 
distance  from  sources  of  contamination,  and,  in  the  majority  of  instances,  carefully 
protected.  No.  165  is  at  a  cross-roads,  several  hundred  yards  from  the  nearest  house. 
Payne's  place,  No.  164,  is  a  country  house.  The  house  in  the  village  of  Brandon,  from 
which  No.  150  was  taken,  is  so  separated  from  adjacent  dwellings  as  to  be  virtually  a 
country  house ;  so,  also,  with  some  of  the  houses  supplied  by  the  Holly  Spring  waters. 
No.  180  is  from  beyond  the  city  limits  of  Memphis.  The  Grenada  wells,  although 
situated  in  a  comparatively  settled  locality,  have  no  vaults  in  their  neighborhood  to 
permeate  the  soil  and  contaminate  their  waters.  Surface  receptacles  and  dry  earth 
are  in  general  use  in  Mississippi  with  the  drainage  away  from  the  water  source. 

The  list  of  well-waters  which  may  be  called  of  fair  or  usable  quality  is  exceedingly 
small,  containing  only  two  samples,  Nos.  183  and  184,  out  of  eighty-nine  examines. 
The  former  has  the  albuminoids  rather  high,  but  is  otherwise  satisfactory.  The  latter 
gives  large  permanganate  results,  which  are  believed  to  be  from  carbonaceous  matter 
in  the  sample  bottles. 

Nos.  165  to  187  are  the  only  waters  which  require  to  be  condemned  on  account  of 
their  total  solids,  which  consist  largely  of  lime  salts.  Other  specimens  of  well  and 
cistern  water  have  large  mineral  residues,  but  they  are  accompanied  by  organic  traits 
which  would  condemn  the  water  irrespective  of  the  dissolved  solids. 

Nos.  188  to  194  arc  unwholesome  waters  from  excess  of  organic  impurity,  bat  in  none 
of  them  is  there  ground  for  supposing  contamination  from  vaults.    No.  188  is  an  ex- 
tremely hard  water;  its  excess  of  chlorine  is  apparently  geologic.    No.  189  does  not 
represent  a  fair  sample  of  the  water  furnished  by  the  wen.    A  new  pump  had  been 
inserted  on  the  day  before  the  collection  was  made,  and  much  organic  matter  which 
under  ordinary  circumstances  would  have  lain  quietly  at  the  bottom  was  diffused 
through  the  water.    The  well  from  which  No.  190  was  drawn  was  in  bad  condition. 
its  wood -work  much  decayed.    No.  191  yielded  a  dark-colored  hygroscopic  and  acrid 
matter  in  the  residue.    The  loss  ou  ignition  was  large  from  imperfect  drying.     This 
water  wus  reputed  excellent  and  wholesome.    When  the  analytical  results  were  made 
known,  the  impurity  was  referred  by  the  owner  of  the  well  to  certain  foul,  disused 
vaults  in  the  neighborhood,  but  the  distance  of  these  vaults,  the  shallowness  of  the 
well,  the  direction  of  drainage,  and  particularly  the  absence  of  nitrates,  seemed  to 
contra-indicate  this  supposition.     A  close  inspection  by  tbo  writer  excluded  every 
possible  source  of  impurity  except  that  constituted  by  manure  on  the  surface.    The 
well  was  situated  in  a  richly  manured  kitchen  garden  in  which  were  many  fruit-trees. 
The  surface  layer  consisted  of  a  dry,  porous  sand,  but  the  tree-roots  extended  below 
this  through  the  clay  to  the  water-bearing  stratum.    The  idea  was  therefore  suggested 
that  surface-water  might  be  led  into  the  well  along  the  roots  or  through  channels 
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formed  by  their  decay.  This  theory  of  the  contamination  received  support  by  a  con- 
sideration of  the  surroundings  of  the  well  which  yielded  No.  192.  Near  by  were  no 
vaults  or  other  sources  of  impurity,  nothing  but  the  manured  soil  and  fruit-trees. 
Similar  conditions  were  anticipated  in  No.  193,  and  when  an  inspection  was  made,  the 
trunk  of  a  large  silver-leaf  poplar  was  found  to  arise  from  the  soil  within  3  feet  of  the 
well,  while  the  fence  of  the  kitchen  garden  ran  alongside.  In  the  case  of  No.  194. 
the  well  was  surrounded  by  large  trees  and  an  unnsea  well  half-filled  with  decayed 
leaves  was  situated  within  20  feet  of  it.  This  sample  differed  from  all  the  others  in 
yielding  its  albuminoid  ammonia  in  quantities  which  diminished  50  per  cent,  in  suc- 
cessive distillates. 

Nos.  195  to  202  are  good  waters  notwithstanding  the  presence  of  the  nitrates.  But  for 
the  nitric  acid  no  suspicion  would  attach  to  them.  As  it  is,  the  surroundings  of  the 
wells  appear  to  indicate  that  the  nitrogen  of  the  acid  is  well  removed  from  its  anterior 
state  of  organization.  The  three  samples  from  Mobile  are  from  a  water-bearing 
stratum  which  is  cut  off  from  surface  contamination  by  an  impervious  layer  of  clay. 
The  nitrates  are  therefore  the  remains  of  organic  matter  which  entered  the  stratum  at 
its  outcrop. 

No.  203  has  a  higher  albuminoid  figure,  but  its  small  amount  of  dissolved  solids  and 
its  microscopic  characters  place  it  among  the  usable  waters. 

Nos.  204  to  207  contain  traces  of  nitrous  acid,  without  any  coexisting  nitrates.  No. 
205  is  apparently  a  good  water :  No.  206  is  probably  good.  The  well  from  which  the 
latter  was  obtained  had  been  cleaned  out  a  few  days  before  the  sample  was  submitted 
and  the  water  was  not  entirely  free  from  the  effects  of  the  disturbance.  No.  204  was 
also  turbid  from  interference  with  its  natural  sedimentation.  On  account  of  the  large 
loss  by  heat  in  No.  207  the  nitric  acid  was  determined,  but  with  negative  results. 
The  microscopic  characters  of  this  water  are  decidedly  inconsistent  with  purity,  and 
in  connection  with  the  nitrites  should  cause  it  to  be  received  doubtfully  in  spite  of  its 
freedom  from  albuminoids. 

Nos.  208  and  210  are  condemned  on  account  of  the  free  ammonia  which  they  contain. 
In  the  latter  the  loss  on  ignition  called  for  a  determination  of  the  nitrates.  It  is  no- 
ticeable that  in  several  instances  of  contaminated  well  and  impure  cistern  water  an- 
guillula  is  present,  unaccompanied  by  any  other  living  forms,  as  in  Nos.  42  and  43, 
already  reported,  and  in  Nos.  220,  230,  235,  and  236. 

In  Nos.  209  and  211  the  trace  of  nitrous  acid  is  not  associated  with  nitrates.  They 
are  both  bad  waters ;  in  the  latter  the  inorganic  solids  are  sufficient  to  interdict  its 
use.    They  consist  mainly  of  lime  salts. 

Nos.  212  to  214  contain  traces  of  nitrites  along  with  nitrates.  The  last,  however,  is 
a  good  water  in  other  respects  except  in  containing  an  excess  of  dissolved  solids.  Or- 
ganically it  is  pure,  but  the  well  which  contains  it  is  liable  to  invasion  by  unoxidized 
matters,  and  hence  should  be  condemned.  No.  207  gives  similar  albuminoid  and  per- 
manganate results  and  contains  also  a  trace  of  nitrites,  but  its  freedom  from  dissolved 
solids  and  accumulations  of  oxidized  nitrogen  renders  the  well  which  furnishes  it  a 
less  suspicious  source  than  that  which  yielded  No.  214.  In  No.  213  the  nitrites,  as  in 
the  two  other  cases,  evidence  the  proximity  of  the  organic  store-house  which  furnished 
the  nitrates,  and  the  microscope  testifies  to  impurity,  although  the  free  and  albumi- 
noid ammonia  and  the  oxygen  figures  were  low  at  the  time  of  the  examination,  so  low 
that  the  water  would  have  been  pronounced  pure  by  any  or  all  of  the  chemical  meth- 
ods which  do  not  include  a  valuation  of  the  nitrites  and  nitrates.  The  sample  exam- 
ined no  doubt  was  pure,  and  a  report  to  that  effect  would  have  been  correct  in  so  far, 
but  the  object  of  the  sanitary  officer  in  investigating  a  water  comprehends  more  than 
an  opinion  ou  the  half  gallon  submitted  to  him.  The  purity  of  this  water  depends 
upon  circumstances  which  are  liable  to  be  changed  by  the  first  rain  shower  or  other 
accident  which  will  cause  a  more  rapid  inflow.  The  life  in  the  sediment  shows  that 
there  must  have  been  more  albuminoids  in  the  water  at  a  recent  period,  and  the  ni- 
trites that  the  impurity  may  recur  at  any  moment. 

Nos.  215  to  239  are  contaminated  by  sewage.  In  many  the  excess  of  inorganic  solids 
depends  entirely  upon  the  presence  of  sewage  salts,  chlorides,  alkaline  carbonates, 
and  nitrates.  The  free  ammonia  in  some,  as  Nos.  231  to  234,  is  excessive  :  in  others, 
as  Nos.  225,  228,  and  239,  it  has  almost  disappeared,  but  enough  of  the  albuminoids 
persist  to  condemn  the  waters  without  reference  to  the  existing  nitrates.  The  presence 
of  only  a  trace  of  nitric  acid  is  noteworthy  in  the  highly  contaminated  waters  Nos. 
231  to  234.  This  is  owing  to  non-oxidation  and  not  to  destruction  of  pre-existing 
nitrates  by  sewage  influx.  No.  232,  the  least  impure  of  these,  shows  the  effort  at  pu- 
rification by  oxidation  in  the  soil. 

The  permanganate  results  differ  exceedingly  in  this  list,  from  .0147  in  No.  219  to 
1.2099  in  No.  231.  The  latter  result  was  verified  by  repetition.  Nos.  224  and  226  to 
229  have  the  oxygen  figure  so  large  as  to  imply  a  vegetable  origin  to  the  organic  matter. 
In  these  samples  the  albuminoid  ammonia  diminished  by  50  per  cent,  in  successive  dis- 
tillates. It  might  be  assumed,  however,  that  carbonaceous  matters,  when  mixed  with 
the  animal  albuminoids,  retard  the  evolution  of  ammonia,  but  Nos.  231  to  234,  which 
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have  Itrn  oxygen  figures,  distilled  their  organic  ammonia  rapidly.  In  No.  215  th 
gen  result  first  obtained  and  recorded  was  1.1382,  bat  tbia  was  ao  anomalous  ■ 
mistake  jtaa  apprehended.  The  sample  was  contained  in  a  drng-atore  alcohol  t 
A  fresh  supply  collected  in  a  clean  bottle  gave  the  tabulated  result.  The  im] 
in  this  water  depended  on  the  vicinity  of  a  cow-stable  and  a  broken  curbing  ■ 
admitted  surface  water  in  rainy  weather.  The  well  from  which  No.  916  was  obi 
was  near  the  only  deep  privy  vault  which  remained  in  Holly  Springs.  The  im] 
In  No.  217  appeared  owing  to  the  presence  of  trees  and  a  highly  manured  surfac 
as  in  several  instances  already  recorded.  The  unwholesome  quality  of  Nos.  21d 
'  "  '"  '■  undoubtedly  owing  to  the  neighboring  vaults,  as  in  No.  216.  "' 
'  *--    'tyof  popnlatio '     *"     " 


conditions  aggravated  by  an  increased  density  of  population  supply  the  Memphis 
Nos.  '22sJ  to  2M,  with  their  large  amount  of  sewage  salts  and  organic  imparity, 
of  these,  however,  have  a  good  deal  of  calcic  carbonate  and  sulphate,  and  olond  di 
on  boiling.  Three  cases  of  typhoid  fever  were  reported  by  Dr.  W.  W.  Taylor, 
tary  of  the  local  board,  in  the  bonse  supplied  by  the  well  from  which  No.  22 
drawn.  No.  Hi  con  tains  a  large  quantity  of  chlorides  and  nitrates,  yet  the  microi 
field  was  full  of  lit!'.  This  sediment  may  be  compared  with  that  of  the  sampt 
149,  which,  with  similar  pollution  but  with  increased  solids,  gave  n  perfectly  deid 

Nos.  &1I  to  '£14  are  samples  of  the  impure  ground  water  of  New  Orleans.  Thi 
simply  diluted  sewage.  (See  analysis  No.  267.)  Alkaline  carbonates  are  pre*. 
largo  quantity  in  these  waters. 

Nos.  335,  -I'M;,  and  239  are  shallow  wells  In  Mobile,  Ala.  They  obtain  their  im] 
by  inefficient  nitration.  Nos.  237  and  238  are  deep  wells  in  the  samo  city,  co: 
inated  by  leakage  from  the  impure  ground  water.  The  former  is  but  SG  feet  dee 
its  solids  show  its  water  supply  to  come  from  the  stratum  which  ia  penetrated  t 
deeper  wells,  Nos.  200  to  202. 

No.  240  is  a  pure  spring  water.  No.  241  is  a  fair  water,  and  would  no  doubt  1 
proved  in  qualitv  if  some  effort  weru  made  to  protect  the  spring  from  accidental 
rities.  The  filtration  is  imperfect  in  Nos.  242,  245,  and  246.  They  are  rain  t 
modified  by  thwir  passage  through  sand.  The  ammonialn  No.  243  ia  derived  fro 
neighboring  gas-works.  No.  244  must  bo  received  as  a  dangerous  water.  The 
lost  knows  nothing  of  its  surroundings,  but  the  large  amounts  of  nitrons  acl< 
chlorine  show  impurity  to  bo  in  the  vicinity.  The  ammonia,  which  In  No.  143 
innocuous  remains  of  atmospheric  precipitation,  must  in  this  case  be  looked  onoi 
suspicion.  A  communication  from  Dr.  F.  W.  Reilly,  inspector  National  Board  of  Hi 
who  sent  the  samplo  for  examination,  states  that  this  water  was  much  used  h 
people  of  Memphis  in  the  early  days  of  the  city,  and  that  it  was  a  reputed  cat 
diarrhea.  After  the  albuminoid  ammonia  was  distilled  from  this  sample,  the  all 
liquid  was  permitted  to  remain  in  the  retort  for  seventy-two  hours,  when  a  fn 
distillation  was  made,  bnt  without  the  discovery  of  any  more  ammonia.  No*.  24 
246  ate  from  the  same  source — springs  which  constitute  the  hydrant  snpply  of  tb 
Of  Mobile. 

River  waters  are  so  variable  in  quality  from  temporary  disturbing;  caueee  that 
can  be  predicated  of  their  character  from  a  single  examination.  As  in  dealing 
questions  of  climate,  the  maximum,  minimum,  and  mean  annual  temperature* 
be  known  to  insure  an  appreciation  of  the  subject,  so  with  regard  to  miming  w 
their  maximum,  minimum,  and  meau  yearly  impurity  must  be  ascertained  with 
cient  accuracy  before  an  opinion  can  be  warranted  as  to  their  wholesomenene.  1 
a  river  Is  low  thero  is  usually  a  tendency  to  the  deposition  of  suspended  matters. 
water,  therefore,  corresponds  with  the  period  of  minimum  organic  Imparity.  B 
rains  and  snow-meltings  contamiuato  the  stream  by  bringing  into  it  the  sewage  < 
atmosphere — the  variouB  organic  substances  which  have  been  seen  to  yield  ao  I 
albuminoid  ammonia.  The  increased  How  prevents  the  deposition  and  consec 
purification  which  ordinarily  take  place.  Surface  erosion,  in  addition,  loads  the  i 
with  turbidity,  and  organic  matters  from  the  soil  are  diffused  through  It  nndei 
cumstances  favorable  to  their  solution.  High  water,  therefore,  corresponds  ti 
period  of  maximum  impurity.  If  the  character  of  the  water  is  known  at  these 
stages,  the  variations  in  quality  which  occur  daring  the  year  can  be  a  arm  is 
They  will  bo  proportioned  to  the  variations  in  the  volume  of  the  running  water. 

No.  247  shows  the  maximum  impurity  of  Wolf  River;  No.  M48.  the  maximum  o 
Mississippi  taken  at  New  Orleans  when  tlui  river  was  above  the  dancer  line.  Sax 
illustrative  of  the  minimum  of  these  streams  were  not  obtained.  No.  949  show 
condition  of  Wolf  River  water  when  thestream,  as  reported  by  Major  Benyaord,  U; 
States  Engineer  Corps,  was  at  medium  current  and  stage.  No.  250  la  from 
River  at  a  time  when  tho  Hood  in  the  Mississippi  caused  a  stagnation  in  the  en; 
which  extended  as  high  as  the  Memphis  water-works.  Its  impurity  ia  similar  to 
found  in  Mississippi  water  No.  251  collected  on  the  same  day,  the  river  being 
fully  10  feet  over  low-water  mark.  No.  258  gives  the  character  of  the  Missis 
water  when  the  stream  was  lower— 1  foot  7  inches  above  low  water. 
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None  of  these  waters  are  sufficiently  pare  for  use  as  a  drinking  supply.  The  albu- 
minoids are  excessive. 

Nos.  253  to  255  illustrate  the  process  of  purification  by  settling  as  it  takes  place  in 
Mississippi  water,  in  Wolf  River  water  from  Memphis  and  in  Wolf  River  water  from 
Raleigh,  9  miles  above  the  city  of  Memphis  The  Wolf  at  this  time  was  at  medium 
stage  and  the  Mississippi  7|  feet  above  low  water.  The  waters  were  permitted  to 
stand  for  three  days  before  analysis.  The  results  speak  markedly  in  favor  of  Missis- 
sippi water,  and  the  cause  is  obvious.  The  sediment  consisted  chiefly  of  sand,  which 
settled  in  the  time  allowed,  while  the  clay  particles  continued  to  cloud  the  Wolf 
River  samples.  This  subject  has  been  already  referred  to  in  discussing  the  characters 
of  mineral  sediment. 

Nos.  257  to  251)  have  no  bearing  on  the  quality  of  Wolf  River,  although  they  were 
sent  to  the  analyst  as  illustrative  of  the  character  of  that  water  at  its  purest.  These 
are  manifestly  not  running,  but  stored  waters,  subject  to  all  the  purifying  influences 
which  have  been  seen  to  change  impure  rain  into  pure  cistern  water.  There  is  more 
than  a  verbal  distinction  here.  The  water  was  indeed  river  water  when  introduced 
into  the  cisterns.  It  was  rain  or  spring  water  before  it  became  river  water,  but  we 
speak  of  a  water  not  as  it  has  been  but  as  it  is.  So,  in  No.  260,  which  is  Wolf  River 
water  filtered  through  animal  charcoal,  the  analysis  testifies  to  the  efficiency  of  the 
filtration  and  not  to  the  purity  of  the  river  water.  This  specimen  in  its  natural  con- 
dition yielded  .037  part  of  albuminoid  ammonia.  No.  261  is  Mississippi  water  filtered 
through  wood  charcoal.  The  unfiltered  water  gave  0.36  of  organic  ammonia.  The 
large  amount  of  free  ammonia  in  this  instance  is  believed  to  have  been  derived  from 
the  charcoal.  Its  action  on  the  permanganate  was  similar  to  that  of  the  pure  water 
used  as  a  standard. 

The  results  were  so  unsatisfactory  iu  No.  262,  which  was  represented  as  Mississippi 
water  filtered  through  sandstone,  that  an  inspection  of  the  arrangements  was  made. 
The  filters  consisted  of  sandstone  basins,  set  in  a  frame-work  like  a  washstand,  with 
vessels  placed  underneath  to  collect  the  filtered  water.  The  sandstone  was  choked  and 
foul,  and  colonized  the  filtrate  from  its  under  surface.  The  passage  was  so  tedious  that 
more  water  was  used  from  the  basins  than  from  the  receivers.  No.  263  is  Mississippi 
water,  with  an  albuminoid  figure  of  .036,  as  filtered  into  the  interior  of  a  sandstone  keg. 
The  hollow  "filtering  stone"  lay  in  the  bottom  of  a  tank,  and  was  filled  through  its 
pores  by  the  pressure  of  the  superincumbent  water.  A  ventilating  pipe  extended  from 
the  interior  of  the  keg  to  above  the  high-water  mark  of  the  containing  tank. 

During  the  writer's  stav  in  Memphis  many  of  the  citizens  were  interested  in  the 
quality  of  the  hydrant  or  Wolf  River  water,  some  condemning  it  in  unmeasured  terms 
and  others  lauding  it  as  one  of  the  best  and  purest  of  natural  waters.  Appearances 
were  certainly  against  it.  Even  when  reported  by  tho  engineer  officers  as  at  medium 
stage  and  current,  the  water  of  this  stream  was  loaded  with  reddish  clay  and  with 
suspended  and  dissolved  organic  matters.  The  arguments  of  its  advocates  comprised 
the  results  of  certain  analyses,  which  were  made  some  years  ago,  and  the  organio 
purity  of  the  water,  as  shown  by  the  present  analyst,  in  certain  sedimented  and  fil- 
tered samples.  The  purity  established  by  the  old  analyses  was  a  chemical  purity. 
The  water  did  not  contain  so  much  inorganic  solids,  so  much  calcic  and  magnesia  car- 
bonates and  sulphates,  &c,  per  gallon,  as  that  of  certain  other  rivers;  therefore  it 
was  stated  as  much  purer  than  the  average  of  river  waters.  8o  far  as  inorganic  solids 
are  concerned,  both  the  Wolf  River  and  the  Mississippi  might  contain  twice  as  much 
as  they  do  without  imputation  on  their  wholesomeness,  though  of  course  they  would 
be  more  impure,  viewing  their  waters  from  the  chemical  standpoint.  But  this  inor- 
ganic purity  or  impurity  is  not  the  point  at  issue  in  a  sanitary  investigation.  This  is 
not  the  purity  with  which  the  people  who  drink  the  water  are  concerned.  Water 
which  contains  10  grains  of  common  salt  per  pint  is  chemically  less  pure  than  that 
which  contains  2  grains  of  strychnia  in  the  same  quantity.  But  the  sanitarian  and 
the  people  are  concerned  about  the  quality  of  the  dissolved  matters.  The  common 
salt  in  the  one  is  harmless,  the  strychnia  in  the  other  is  a  deadly  poison.  The  first, 
though  chemically  impure,  is  a  wholesome  water;  the  second,  though  containing  less 
of  solid  matter,  is  not  wholesome.  These  old  analyses  say  nothing  of  the  organic 
matter  except  what  may  be  learned  from  the  loss  on  ignition. 

The  purification  which  takes  place  in  cisterns  haa  been  explained  above  as  altering 
the  water  so  completely  that  when  it  is  drawn  thus  pure  it  is  not  Wolf  River  water. 
Filtration  through  charcoal  exercises  even  a  greater  influence  over  the  water.  (See 
Nos.  260  and  261.)  Professor  Wauklyn  experimented  with  the  silicated  carbon  filter. 
He  made  a  poisonous  solution  of  strychnia,  filtered  it,  and  drank  a  pint  of  the  filtered 
liquid,  but  he  did  not  bring  forward  these  experiments  to  prove  that  strychnia  is  not 
a J>oi8on,  only  as  illustrative  of  the  value  of  charcoal  filtration.  Nor  can  the  purity 
oi  Wolf  Kiver  water  after  filtration  be  used  as  an  argument  in  favor  of  the  wholesome- 
ness of  the  natural  water.  It  is  but  another  illustration  of  the  value  of  charcoal  filtra- 
tion. The  only  allowable  inference  is  that  Wolf  River  water  is  susceptible  of  purifica- 
tion.   But  so  is  sewage  or  strychnia  water.   That  they  can  be  purified  does  not  prove 
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them  pure.    The  people  of  Memphis  are  interested  in  the  quality  of  Wolf  River  water 
as  supplied  to  them  by  the  water  company,  and  not  as  it  exists  when  purified  by  arti- 
ficial means.     That  the  water  selected  for  ths  supply  of  a  large  city  should  be  a 
wholesome  water  in  its  natural  condition,  and  irrespective  of  any  artificial  treatment, 
is  one  of  the  first  principles  of  hygienic  science.    Wholesale  sedimentation  or  filtration 
will  improve  a  fair  or  usable  water,  but  it  cannot  be  relied  upon  to  make  ari  unwhole- 
some water  pnre.    What  may  be  done  by  the  individual  cannot  always  be  accomplished 
on  the  large  scale  for  the  community.    The  Mississippi  water,  when  at  its  purest,  is  aa 
allowable  water.    The  condition  of  the  Wolf  River  water,  when  at  that  stage,  is 
unknown.    The  experiments  indicate  that  it  is  not  so  good  as  that  from  the  larger 
stream.    Neither  is  suitable  for  a  supply  at  other  seasons.    But  if  better  cannotM 
had,  what  is  to  be  done?    Underground  cisterns  furnish  a  pure  water  when  they  are 
sound  and  clean.    But  their  lime  lining  is  subject  to  a  process  of  disintegration  and 
solution.     They  fall  into  decay  insidiously  and  become  leaky.     They  can  only  bs 
trusted  to  furnish  a  wholesome  water  when  they  are  sunk  in  an  nncontaniinated  soiL 
That  of  Memphis  is  not  pure.    Its  cisterns  should  be  used  only  until  a  supply  of  usable 
water  is  introduced  from  beyond  its  limits.    If  no  other  source  is  available,  an  attemnt 
must  be  made  to^purify  the  water  of  one  or  other  of  the  rivers  so  as  to  make  it  reliable 
at  all  seasons.    Undoubtedly  the  Mississippi  furnishes  a  water  which  responds  more 
readily  to  treatment  directed  to  its  purification.    Its  sand  and  clay  settle  sooner  than 
the  clay  of  the  Wolf  River,  and  they  do  not  form  so  impervious  a  stratum  on  the  sur- 
face of  a  filter.    But  the  engineering  and  financial  difficulties  which  lie  in  the  way  of 
a  Mississippi  supply  are  said  to  be  too  great  for  the  abilities  of  the  present.    Money  is 
therefore  being  expended  on  the  Wolf  River  works  to  improve  the  water  supply.    If 
the  water  company  can  furnish  a  supply  which  does  not  exceed  .015  in  its  albuminoids 
it  would  be  more  reliable  than  the  cistern  water ;  and  with  care  and  money  the 
required  purification  can  be  effected  probably  with  the  expenditure  of  less  of  etch 
than  would  be  required  to  overcome  the  engineering  difficulties  involved  in  a  Missis- 
sippi supply  of  canal  purity.    The  water  at  Saleigh,  9  miles  above  Memphis,  is  loaded 
with  the  same  clay  which  contaminates  the  river  below  that  point.    No  advantage 
would  therefore  be  derived  from  bringing  the  water  from  that  place.     The  same 
expenditures  would  be  involved  in  its  purification.    So  far  as  the  new  water  company 
is  concerned,  the  character  of  the  water  supply  furnished  will  depend  upon  money  and 
method.    But,  as  the  source  is  so  frequently  impure,  carelessness  may  at  any  time 

five  the  city  an  unwholesome  supply.    To  protect  the  interest  of  the  people,  the 
ealth  board  should  have  a  water  inspector  to  watch  the  condition  of  the  water 
supply,  and  notify  it  when  the  albuminoid  ammonia  exceeds  a  certain  figure. 

Nos.  264  and  265  constitute  the  ice  supply  of  New  Orleans.  The  swamp  water  was 
taken  from  beyond  Broad  street;  the  sewage  from  the  Orleans  drainage  canal.  Urea 
in  the  latter  gives  excess  of  ammonia.  The  chlorine  results  show  the  proportion  of 
animal  waste  in  each.  Carbonaceous  matters  are  large  in  both.  From  the  former, 
the  albuminoid  ammonia  distilled  in  quantities  which  diminished  one-half  in  success 
ive  distillates.  From  the  latter  it  was  evolved  more  rapidly.  The  nitrons  trass 
shows  oxidating  influences  to  be  active  in  both. 

The  Potomac  water  supply  may  be  compared  with  the  Wolf  River  samples  already 
recorded. 

The  Ship  Island  specimen  will  no  doubt  give  better  permanganate  results  when  the 
well  is  older.  The  sample  was  collected  soon  after  the  borings  were  made.  Its  sedi- 
ment was  small  and  gave  no  increase  to  the  albuminoid  ammonia  when  shaken  up 
with  the  supernatant  water  before  distillation. 

SECTION  XL 

ON  ULTIMATE  ANALYSIS  AS  COMPARED  WITH  OTHER  PROCESSES. 

When  the  writer  was  directed  by  the  executive  committee  of  the  National  Board  of 
Health  to  examine  into  the  water  supply  of  certain  towns  and  villages  in  the  South- 
ern States,  the  method  of  analysis  to  be  adopted  in  the  work  required  the  most  care- 
ful considcrat  ion.  Three  processes  were  in  use  by  sanitary  analysts  for  the  estimation 
of  the  organic  impurity  in  water ;  and  each  of  these  was  warmly  supported  by  its  ad- 
vocates, who  at  the  same  time  questioned  the  results  obtained  by  the  other  methods. 
Dr.  Fraukland  upheld  his  combustion  process  as  the  only  accurate  method  by  which 
the  organic  matter  could  bo  estimated.  Professor  Wanklyn  asserted  the  nitrogen 
estimations  by  combustion  of  the  residue  to  be  valueless,  and  held  that  the  position 
of  a  given  water  in  the  scale  of  impurity  could  be  more  accurately  deunea  by  the 
amount  of  albuminoid  ammonia  distilled  from  it.  Dr.  Tidy  sustained  the  permanga- 
nate results  as  more  valuable  than  the  difficult  and  doubtful  issues  of  the  oorabnstMm 
and  the  uncertain  fractional  yield  of  ammonia  from  the  albuminoids.  Acknowledging, 
however,  that  Dr.  Frankland's  process  was  theoretically  the  best,  he  showed  that  hS 
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Eermanganate  results  agreed  in  general  terms  with  those  obtained  by  combustion,  and 
ence  claimed  accuracy  over  Wanklyn's  method  and  simplicity  over  Fraukland's. 
The  views  held  by  the  writer  were  to  the  effect  that  each  of  these  processes  yielded 
information  with  regard  to  the  sanitary  value  of  water ;  that  the  carbon  and  nitrogen  of 
the  combustion  process  gave  expression  to  the  amount  of  the  organic  matter ;  that  the 
albuminoids  of  vitality  were  similar  in  composition,  and  that  the  ammonia  distilled 
from  them,  although  failing  to  account  for  the  whole  of  their  nitrogen  might  be  viewed 
as  an  expression  of  their  quantity  ;  and  that  the  permanganate  oxidations  might  lie 
considered  as  measuring  the  blackening  which  takes  place  on  i  gnat  ion.  These  views 
rendered  the  first  process  unnecessary  by  substituting  for  it  a  combination  of  the  other 
and  simpler  methods.  But  as  the  action  of  permanganate  in  the  cold  is  slow,  while  a 
number  of  experiments  conducted  at  the  boiling  point  showed  consistency  in  their 
results,  the  process  was  modified  accordingly.  On  returning  from  Memphis  in  Decem- 
ber, 1679,  the  writer  was  gratified  to  find  that  in  the  new  edition  of  Professor  Wank- 
lyn's book  he  makes  use  of  a  permanganate  process  with  an  iron  ending  to  aid  his 
albuminoid  process  in  estimating  the  quality  of  the  water.  More  recently  Dr.  Frank- 
land,  in  his  treatise  on  the  subject,  acknowledges  that  in  certain  cases  the  perman- 
§auate  affords  results  which  are  consistent  with  those  yielded  by  combustion,  and 
escribes  the  method  with  the  iodine  measure  of  excess  as  adopted  by  Dr.  Tidy. 
These  concessions  on  the  part  of  opposition  leaders  suggest  that  the  views  of  water 
analysis  herein  expressed  are  correct. 

With  regard  to  the  combustion  process,  the  precautions  which  are  taken  to  prevent 
atmospheric  contact  during  evaporation  show  that  even  its  advocates  acknowledge  the 
liability  to  error  from  this  cause.  Its  opponents  suggest  at  the  same  time  the  impos- 
sibility of  evaporating  a  water  to  dryness  without  loss  of  organic  elements,  especially 
in  the  presence  of  sulphuric  acid  oxidized  from  the  sulphurous  by  the  destruction  of 
nitrates.  The  error  produced  by  loss  of  free  ammonia  in  spite  of  the  fixation  by  the 
sulphur  acid  is  acknowledged  and  provided  for  by  Dr.  Frankland.  Loss  of  nitrogen 
may  occur  in  certain  cases  when  oxygen  from  the  cupric  oxide  peroxidizes  nitric  oxide ; 
lastly,  the  whole  process  is  susceptible  to  error,  which,  in  the  laboratory  of  the  inventor, 
amounts  to  .005  part  of  nitrogen  adventitiously  introduced.  The  first  analysis  given 
in  Dr.  Frankland's  book  is  a  rain-water  which  contains  .007  parts  of  nitrogen  and  .029 
parts  of  free  ammonia.  The  correction  for  the  ammonia  lost  during  the  evaporation 
is  .006  parts  of  nitrogen ;  that  for  nitrogen  adventitiously  introduced  is  .005  parts, 
making  .013  parts  of  correction  for  error  in  dealing  with  .007  parts  of  nitrogen  in  the 
residue. 

But  allowing  the  nitrogen  in  all  cases  to  be  determined  with  accuracy,  the  inter- 
pretation of  the  results  of  the  process  remains  to  be  considered.  The  method  is  tedious 
and  requires  the  utmost  care  and  delicacy  of  manipulation  to  insure  success.  The 
process  when  finished  announces  that  the  residue  of  100,000  parts  of  water  contained 
so  many  parts  of  carbon  and  so  many  of  nitrogen.  A  sample  which  yields  high  results 
is  of  necessity  charged  with  large  amounts  of  organic  matter,  and  is  correspondingly 
dangerous.  The  limit  of  carbon  and  nitrogen  consistent  with  wholesomeuess  has  been 
defined  with  as  much  certainty  as  the  unknown  nature  of  organic  matter  will  permit, 
and  waters  are  classified  as  good,  usable,  or  wholesome  in  accordance  with  the  carbon 
and  nitrogen  figures.  But  there  is  nothing  absolute  in  all  this.  The  elementary  de- 
terminations merely  show  the  position  or  a  given  water  in  the  relative  scale  so  con- 
stituted. 

It  is  claimed  by  Dr.  Franklandthat  the  ratio  of  carbon  to  nitrogen  will  indicate,  in  sur- 
face waters  at  least,  whether  we  are  dealing  with  animal  or  vegetable  organic  matter. 
In  the  former  the  carbon  is  to  the  nitrogen  as  3  or  more  to  1 ;  in  the  latter  as  4  or  more 
to  1,  "If  the  proportion  be  as  low  as  3 : 1,  the  organic  matter  is  of  animal  origin,  if  it 
l>e  as  high  as  8: 1,  it  is  chiefly,  if  not  exclusively,  of  vegetable  origin.  Between  these 
proportions  the  analyst  must  be  guided  in  bis  opinion  by  the  knowledge  of  the  snr- 
roun<lings  and  of  the  source  of  the  water,  &.c."  It  is  thus  conceded  that  there  is  a 
large  number  of  cases  where  the  ratio  of  the  elemeuts  is  of  no  value  in  this  connection ; 
and  this  number  is  largely  increased  by  the  changes  which  are  going  on  in  the  water. 
The  formation  of  carbonic  and  nitric  acids  and  ammonia  eliminates  both  the  elemeuts, 
and  while  carbon  is  thus  entirely  lost  to  the  ultimate  analysis,  ammonia  may  or  may 
not  remain  to  add  to  the  amount  of  nitrogen.  The  original  ratio  is  changed  by  the 
process  of  oxidation,  so  that  the  albuminoids  of  vegetable  matter  "persisting  after  the 
oxidation  of  carbonaceous  substances  may  give  a  ratio  indicative  of  animal  origin. 
Besides  this,  the  existence  of  a  natural  watn*  in  which  animal  or  vegetable  matter 
exists  alone  may  be  questioned.  The  use  of  the  microscope  authorizes  this  statement, 
irrespective  of  such  theoretical  considerations  as  the  general  diffusion  and  mutual  de- 
pendency of  the  two  forms  of  matter.  A  water  which  contains  a  dangerous  infilterage 
of  animal  waste  may  be  so  loaded  with  carbonaceous  matters  of  harmless  quality  that 
its  vegetable  character  alone  would  be  inferred  from  the  ratio.  Take,  for  instance,  a 
leaky  Memphis  cistern  containing  water  shed  from  a  shingle  roof  and  contaminated  by 
the  neighboring  vaults.    Here  deposited  carbon  from  the  roof  and  carbonaceous  mat- 
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ters  from  the  wood  obscure  the  animal  nature  of  the  dangerous  contamination.  Since 
the  ratio  of  the  elements  yields  no  trustworthy  evidence  and  the  results  of  the  com- 
bustion form  simply  a  scale  of  relative  impurity  it  is  doubtful  if  the  information  fur- 
nished repays  the  time  and  care  expended  on  the  experiment. 

An  essential  part  of  Dr.  Frank  land's  method  consists  in  the  determination  of  ;be 
nitrites  and  nitrates  which  are  viewed  as  formed  from  the  nitrogen  of  imimal  waste 
and  as  constituting  the  "skeleton  of  sewage."  The  value  of  these  products  ot  The 
oxidation  of  nitrogeu  has  already  been  discussed.  They  are  the  remains  of  former 
contamiuation  but  have  no  bearing  on  the  present  wholesomeness  of  the  water,  unlet* 
the  proximity  of  the  organic  matter  from  which  they  are  derived  can  be  deduced 
from  them  or  from  some  other  part  of  the  investigation. 

The  argument  on  which  Dr.  Frankland  bases  the  animal  nature  of  the  organic 
matter  in  which  these  originate  is  by  no  means  clear.  Nitrates  are  formed  from  vege- 
table nitrogen  as  well  as  from  animal  albuminoids.  Nor  is  it  clear  why  these  salts 
should  be  elected  to  represent  the  "  previous  sewage  or  animal  contamination  "  of  a 
water.  They  are  liable  to  decomposition.  The  chlorides  of  sewage  are  more  charac- 
teristic of  animal  waste  than  the  nitrates  which  may  or  may  not  be  formed  from  it. 
They  are  also  more  permanent.  If  it  is  necessary  to  estimate  previous  sewage,  the 
chlorine  is  more  reliable  as  a  measure;  but  we  are  not  concerned  with  the  geologic 
history  of  a  water,  the  chlorine,  nitrites,  nitrates,  and  ammonia  are  only  of  interest 
to  the  analyst  as  throwing  light  upon  recent  passages  in  the  course  of  a  water  supply. 

The  permanganate  process  which  is  substituted  in  the  foregoing  analyses  for  the 
carbon  determinations  of  the  combustion  method,  is  sufficiently  accurate  for  oar  sani- 
tary purpose.  A  relative  scale  of  impurities  can  be  formed  by  it  and  the  position  of  a 
given  water  assigned  as  satisfactorily  as  by  the  ultimate  analysis.  The  uncertainty 
as  to  the  character  of  the  matter  with  which  we  are  dealing  renders  scientific  accu- 
racy in  the  determination  of  the  carbon  unnecessary.  The  volume  of  oxygen  required 
by  the  organic  matter  in  its  destruction  by  a  given  method  gives  as  clear  a  view  of 
the  unknown  organic  material  as  the  volume  of  carbonic  acid  produced  by  its  com- 
bustion. The  shortcomings  of  the  process  have  already  been  alluded  to  and  illus- 
trated. 

Professor  Wanklyn's  method  of  rating  the  water  by  the  ammonia  and  albuminoid 
ammonia  which  can  be  distilled  from  it  does  for  the  nitrogen  what  the  permanga- 
nate does  for  the  carbon.  It  gives  a  view  of  the  unknown  albuminoids  in  the  water 
as  satisfactory  after  its  kind  as  that  furnished  by  the  total  nitrogen  of  the  actual 
combustion.  Its  failure  in  certain  cases  to  indicate  contamination  has  been  pointed 
out.  The  vegetable  character  of  an  organic  matter  may  be  inferred  from  the  excess 
of  oxygen  required  as  compared  with  the  organic  ammonia,  certainly  with  as  much 
probability  as  from  the  ratio  of  organic  carbon  to  organic  nitrogen.  An  i of union  of 
sawdust  gave  .045  mgrm.  of  albuminoid  ammonia  and  required  8.137  mgrma.  of  oxy- 
gen, which  is  equivalent  to  stating  that  the  carbon  was  greatly  in  excess  of  the  ni- 
trogen. Albumen  from  blood  gave  .480  of  organic  ammonia  and  required  only  3.399 
mgrms.  of  oxygen.  But  the  history  and  surroundings  of  the  water,  the  quantity  of 
chlorine,  and  the  microscopic  appearances  of  the  sediment  must  be  carefully  studied 
to  arrive  at  an  opinion  on  the  probable  quality  of  the  organic  matter. 

In  view  of  these  considerations,  it  is  believed  that  the  method  adopted  in  the  fore- 
going analyses  will  meet  with  the  approval  of  those  who  have  carefully  studied  this 
sanitary  problem. 


APPENDIX     N. 

SANITARY  SURVEY  OF  SELECTED  PORTIONS  OF  THE 

CITY  OF  BALTIMORE,  MD. 

By  Dr.  C.  N.  Chaxcillor. 

correspondence  relating  to  and  report  upon  a  sanitary  survey  of  a  por- 
tion of  the  city  of  baltimore,  maryland. 

Health  Department,  City  Hall, 

Baltimore,  February  6,  1880. 

Dear  Sir  :  I  have  the  honor  to  inclose  to  yon  resolutions  which,  in  pursuance  of 
the  action  taken  at  the  meeting  of  yesterday,  were  laid  before  his  honor  Mayor  La- 
trobe  this  morning  and  by  him  transmitted  to  me  to  be  forwarded  to  you. 
Very  respectfully,  yours,  &c, 

JAMES  A.  STEUAET, 
Commissioner  of  Health. 
Dr.  J.  S.  Billings,  U.  S.  A., 

Vice-President  National  Board  of  Health,  Washington. 


Resolved,  That  the  National  Board  of  Health,  in  conjunction  with  the  State  and  city 
boards  of  health  and  the  physicians  in  charge  of  the  quarantine  hospital,  be,  and  they 
are  hereby,  respectfully  requested  to  communicate  in  writing  to  his  honor  the  mayor 
of  Baltimore,  through  the  board  of  trade  of  Baltimore,  their  views  and  opinions  as  to 
the  necessity  for  the  establishment  of  additional  quarantine  facilities  for  the  port  and 
city  of  Baltimore,  together  with  their  recommendations  for  a  proper  location  of  the 
same ;  and  that,  on  the  receipt  of  such  communication,  his  honor  the  mayor  be  re- 
quested to  urge  the  city  council  to  take  immediate  steps  to  carry  out  and  perfect 
such  recommendations. 

Resolved  further,  That  the  same  gentleman  be  requested  to  give  their  views  as  to  a 
proper  system  of  drainage  and  sewerage,  or  otherwise,  for  the  city  of  Baltimore,  in 
order  to  protect  and  guard  against  epidemic  or  contagious  diseases ;  and  that,  on  the 
reception  of  the  same,  his  honor  the  mayor  request  the  city  council  to  authorize  the 
appointment  of  a  commission  of  medical  experts  to  devise  and  recommend  a  suitable 
plan  or  to  take  such  other  steps  as  in  his  judgment  is  most  advisable  to  insure  the 
city  from  the  creation  or  spread  of  epidemic  diseases. 


[Extract  from  minutes  of  a  meeting  of  the  executive  committee  of  the  National  Board  of  Health,  dated 

February  6, 1880.] 

The  vice-president  stated,  in  connection  with  the  letter  of  Dr.  Steuart,  that  the 
president  and  himself  had,  in  accordance  with  previous  understanding  with  the  exec- 
utive committee,  visited  Baltimore  yesterday  (5th),  and,  meeting  the  quarantine  offi- 
cer of  the  port,  the  health  officer  of  the  city,  the  secretary  of  the  State  board  of  health, 
the  president  of  the  board  of  trade,  and  others,  had  gone  down  the  river,  looked  at 
various  points  in  connection  with  the  quarantine,  and,  returning,  had  an  interview 
with  these  gentlemen,  as  well  as  with  the  mayor  of  the  city,  during  which  the  ques- 
tion of  the  quarantine,  sanitary  condition  of  Baltimore,  and  the  necessity  for  sewerage 
was  discussed  by  members  of  the  State  and  local  boards  of  health,  the  collector  of  the 
port,  and  others;  that  the  meeting  was  informally  organized  with  the  mayor  in  the 
chair ;  that  a  motion  made  by  Mr.  Thomas,  the  collector,  was  adopted,  to  the  effect 
that  the  National  Board  of  Health  or  its  executive  committee  be  requested  to  state  to 
the  mayor  of  Baltimore  their  views  in  regard  to  the  quarantine  and  sanitary  condi- 
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tion  of  the  city  of  Baltimore  and  the  necessity  for  sewerage ;  and  that  an  amendment 
was  subsequently  adopted  asking  the  State  board  of  health  and  health  officer  of  the 
city  to  join  in  the  statement.  After  some  discussion  the  following  resolutions  were 
adopted  by  the  committee : 

"  Whereas  his  honor  the  mayor  of  Baltimore,  and  other  gentlemen  representing  tin* 
varied  commercial  interests  of  that  city,  have  signified  their  wish  to  have  a  written 
expression  of  the  views  of  the  National  Board  of  Health  as  to  the  sanitary  advantage 
likely  to  be  gained  by  a  removal  of  the  quarantine  station  in  the  harbor  of  Baltimore 
from  the  present  locality  to  a  point  some  miles  lower  down  the  river :  and  also  as  to 
the  desirability  and  importance  of  immediate  action  by  the  city  and  State  govern- 
ment looking  to  the  establishment  of  a  complete  system  of  sewerage  as  a  means  of 
improving  the  sanitation  of  the  city  and  of  anticipating  troubles  which  may  l>e  ex- 

Sected  to  arise  from  a  continuance  of  the  present  mode  of  disposal  of  its  excremental 
Ith ;  and  whereas  two  members  of  the  National  Board  of  Health,  having  visited  Bal- 
timore, and  having  held  a  conference  with  the  said  parties  and  with  the  health  offi- 
cers of  the  State  and  city,  after  a  personal  iuspection  of  the  present  quarantine  station 
and  of  other  points  in  the  river,  with  a  view  to  said  removal,  have  reported  to  the 
executive  committee  the  facts  which  came  under  their  cognizance  and  the  opinions 
expressed  by  the  authorities  of  Baltimore :  Therefore, 

"Resolved,  1st.  That  this  committee  consider  that  the  continuance  of  the  quarantine 
station  of  Baltimore  at  its  present  site  is  fraught  with  danger  to  the  sanitary  interests 
of  that  city,  both  because  of  its  close  contiguity  to  the  pest-house,  which  is  established 
on  the  quarantine  grounds,  and  of  the  danger  of  communicating  disease  from  infected 
ships  in  quarantine  to  other  shipping  entering  or  leaving  the  port,  and  that  in  view 
of  these  facts  the  removal  of  said  quarautine  station  to  a  point  not  nearer  to  the  city 
than  the  Little  Hawkins  or  Leading  Point,  where  there  may  be  adequate  facilities  for 
complete  isolation,  seems  indispensably  necessary,  while  the  pest-house  should  be  re- 
tained at  its  present  location  as  more  accessible  to  the  city,  where  small-pox  is  more 
likely  to  originate,  and  as  being  sufficiently  remote  from  the  proposed  quarantine  sta- 
tion. 

"2d.  That  in  order  to  secure,  as  far  as  practicable,  harmony  of  views  and  uniform- 
ity of  action  as  to  rules  and  regulations  tor  the  treatment  of  vessels  believed  to  he  in- 
fected or  coming  from  infected  ports  without  clean  bills  of  health  from  United  States 
cousular  officers,  the  National  Board  of  Health  having  last  summer  drawn  up  a  set 
of  such  rules  ana  regulations  to  meet  the  then  existing  emergency,  beinff  assisted  in 
the  performance  of  such  duty  by  the  quarantine  authorities  of  New  York  and  Balti- 
more, now  propose,  as  intimated  in  its  annual  report  (supplement  to  Bulletin,  p.  3), 
to  *  revise  these  rules  after  consultation  with  the  State  and  local  authorities,  who  nave 
had  experience  as  to  their  practical  operation/  and  does  hereby  invite  the  qnaran- 
officer  of  Baltimore  to  assist  in  such  revision. 

"3d.  That  this  committee  considers  a  complete  system  of  sewerage  for  the  removal 
of  excremental  filth  indispensable  to  the  preservation  of  the  public  health  in  the  city 
of  Baltimore,  and  heartily  indorses  the  recommendations  on  the  subject  contained  in 
the  last  biennial  report  of  the  secretary  of  the  State  board  of  health  of  Maryland. 

"  4th.  That  this  committee  respectfully  recommends  to  his  honor  the  mayor  that 
steps  be  taken,  as  soon  as  practicable,  to  have  made — 1st,  a  topographical  survey  of 
the  city  by  competent  engineers,  in  order  to  prepare  accurate  countour  maps  showing 
the  levels  and  the  best  outlet  point  for  such  sewerage ;  2d,  a  sanitary  survey,  as  dis- 
tinct from  such  topographical  survey,  and  connected  with  a  careful  house-to-house 
inspection,  in  order  to  determine  the  existence  and  magnitude  of  any  sanitary  evils 
which  should  be  remedied. 

"  Ordered,  That  copies  of  the  foregoing  resolutions  be  furnished  to  the  different  gen- 
tlemen before  mentioned  as  having  requested  this  expression  of  the  views  of  the  Na- 
tional Board  of  Health,  accompanying  the  same  with  a  letter,  in  which  any  additional 
explanation  thought  necessary  may  be  made  by  the  president." 

Washington,  D.  C,  February  6, 1880. 

Dear  Sir:  In  accordance  with  the  request  of  the  meeting  held  at  Rennert's  Hotel 
yesterday  afternoon,  at  which  you  presided,  I  have  the  honor  to  transmit  the  inclosed 

Sreamble  and  resolutions  adopted  this  morning  by  the  executive  committee  of  the 
ational  Board  of  Health,  which  have  been  submitted  to  the  health  authorities  of 
the  State  of  Maryland  and  of  the  city  of  Baltimore  for  their  concurrence. 

It  is  earnestly  hoped  that  the  proposed  improvements  will  be  commenced  at  as  early 
a  period  as  may  be  possible. 

Very  respectrullv,  vour  obedient  servant, 

J.  L.  CABELL, 
President  National  Board  of  Health. 
General  F.  C.  Latrobe, 

Mayor  of  Baltimore,  Md.}  fc. 
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[Extract  from  executive  minutes  of  February  27, 1880.] 

Ordered,  That  the  request  of  the  city  of  Baltimore,  when  received  from  the  mayor, 
be  referred  to  the  president  of  the  Board,  with  a  request  that  he  will  visit  Baltimore,, 
confer  with  the  State  and  local  health  authorities,  and  report  to  the  committee  his* 
recommendation  in  the  matter. 

Mayor's  Office,  City  Hall, 

Baltimore,  March  5, 1880. 

To  the  President  and  Members  of  the  National  Board  of  Health : 

Gentlemen  :  I  have  this  day  received  a  certified  copy  of  a  resolution  passed  by  the 
city  council  of  Baltimore,  a  copy  of  which  I  herewith  inclose,  by  which  I  am  author- 
ized to  invite  the  National  Board  of  Health  to  institute  and  conduct,  under  its  au- 
spices, a  sanitary  survey  of  the  city  of  Baltimore,  or  such  portions  of  it  as  they  may 
deem  necessary. 

1  have  the  honor  to  request  that  your  board  will  make  such  a  survey  as  is  indicated 
in  the  resolution  referred  to. 
Very  respectfully, 

FERDINAND  C.  LATROBE,  Mayor. 


Whereas  the  National  Board  of  Health  has  expressed  the  opinion  that  a  sanitary 
survey  of  Baltimore  is  important  in  the  interest  of  the  future  health  of  the  city : 
Therefore, 

Be  it  resolved  by  the  first  and  second  branches  of  the.  city  council  of  Baltimore,  That  his 
honor  the  mayor  be,  and  he  is  hereby,  requested  to  invite  the  National  Board  of  Health 
to  institute  and  conduct,  under  its  auspices,  a  sanitary  survey  of  the  city,  or  such  por- 
tions of  it  as  they  may  deem  necessary. 


National  Board  of  Health, 
Washington,  D.  C,  March  8,  1880. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  communication  of  the 
5th  instant,  transmitting  copy  of  a  resolution  of  the  first  and  second  branches  of 
your  city  council  inviting  the  National  Board  of  Health  to  make  a  sanitary  survey  of 
your  city,  and  to  state  that  the  papers  have  been  referred  to  the  executive  committee 
of  this  Board. 

Very  respectfully, 

T.  J.  TURNER, 
Secretary  National  Board  of  Health. 
Hon.  F.  C.  Latrobe, 

Mayor  of  Baltimore,  Md. 

National  Board  of  Health, 

Washington,  D.  C,  April  8,  1880. 

Sir  :  In  compliance  with  the  request  contained  in  a  resolution  of  the  city  council 
of  Baltimore,  transmitted  to  this  Board  in  your  communication  of  March  3,  the  exec- 
utive committee  has  this  day  appointed  Dr.  Charles  W.  Chancellor  a  special  sanitary 
inspector  to  be  assigned  to  tne  duty  of  making  a  sanitary  survey  of  selected  portions 
of  the  city,  and  has  instructed  me  to  communicate  this  fact  to  you,  and  to  request 
that  you  will  rive  to  Dr.  Chancellor,  in  conjunction  with  the  hearth  commissioner  of 
the  city,  who  nas  been  requested  to  co-operate  with  him,  such  facilities  and  such  au- 
thority as  may  be  needed  to  enable  them  to  have  entrance  to  and  make  the  necessary 
inspections. 

I  take  occasion  to  recall  to  your  remembrance  the  statement  I  made  to  you  in  a  per- 
sonal interview  to  the  effect  that  it  is  entirely  beyond  the  scope  of  the  power  of  this 
Board  to  extend  pecuniary  aid  to  States  or  municipalities  for  purposes  of  local  sanita- 
tion. It  is  therefore  not  with  any  view  of  relieving  the  city  of  Baltimore  from  any 
part  of  the  expense  of  improving  its  sanitary  condition  that  the  partial  survey  about 
to  be  instituted  under  the  auspices  of  this  Board  has  been  ordered  by  the  executive 
committee.  It  is  done  in  conformity  with  the  provisions  of  the  law  to  obtain  accu- 
rate data  on  which  the  advisory  function  of  the  Board  can  be  intelligently  exercised 
and  enforced,  with  the  expectation  that  the  work  will  be  followed  up  by  the  author- 
ities of  the  city  to  its  proper  conclusion. 

Very  respectfully,  your  obedient  servant, 

J.  L.  CABELL, 
President  National  Board  of  Health. 

General  F.  C.  Latrobe, 

Mayor  of  Baltimore, 
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National  Board  of  Health. 

Washington,  April  8,  1380. 

Doctor:  I  am  directed  by  the  executive  committee  of  the  National  Board  of  Health 
to  inform  you  that,  having  decided  to  comply  with  the  request  of  the  city  council  of 
Baltimore  as  transmitted  by  his  honor  the  mayor  in  a  communication  dated  March  5, 
addressed  to  this  Board,  it  has  this  day  appointed  you  a  special  sanitary  ins]M*c tor,  to 
be  assigned  to  the  temporary  duty  of  making  a  sanitary  survey  of  selected  portion*  »f 
the  city  in  conjunction  with  Dr.  Steuart,  health  commissioner,  so  far  as  h  -  may  he 
willing  to  extend  assistance  in  the  way  of  counsel  and  co-operation. 

You  are  accordingly  instructed  to  call  upon  those  officers  and  to  request  in  behalf  of 
this  Board  that  they  will  offer  you  every  facility  in  their  power  to  enable  you  to  per- 
form satisfactorily  the  important  duty  which  has  beeu  assigned  to  you.  To  this  end 
I  inclose  a  letter  addressed  to  General  Latrobe,  which  makes  known  the  wishes  of  the 
Board  and  solicits  his  official  co-operation.  This  open  letter  you  are  at  liberty  to  read 
before  delivering  it  to  the  mayor. 

The  selection  of  the  localities  to  be  inspected  is  left  to  your  discretion  after  confer- 
ence with  Dr.  Steuart,  but  it  is  suggested  that  the  inspections  should  not  he  confined 
to  the  localities  which  are  manifestly  in  the  worst  sanitary  condition.  It  may  1»e  im- 
portant to  show  that  even  some  of  the  apparently  best  parts  of  the  city  areuot  ex- 
empted from  dangers  under  the  system  which  has  heretofore  prevailed  of  disposing  of 
excremental  tilth.  It  is  the  desire  of  the  Board  that  the  partial  survey  now  ordered 
shall  demonstrate  to  the  satisfaction  of  the  council  the  imperative  necessity  of  a  gen- 
eral system  of  sewerage  of  Baltimore. 

It  is  suggested  that  you  invite  the  special  attention  of  the  authorities  of  the  city  u» 
a  report  in  the  Baltimore  Gazette  of  Thursday,  April  8,  of  four  deaths  from  scarlet 
fever  in  three  days,  with  two  more  children  dying  in  the  same  house.  No.  340  East 
Madison  street,  and  of  the  probable  local  cause  of  this  great  mortality  as  ascertained 
by  sanitary  inspection. 

'  It  is  requested  that  in  making  house-to-house  inspections  yon  will  use  the  schedule* 
of  questions  contained  on  the  blank  forms  which  have  been  furnished  you,  but  that 
you  will  also  collect  any  other  information  which  may  be  pertinent  to  the  general 
objects  of  the  survey. 

The  amount  appropriated  by  the  Board  to  be  expended  under  your  direction  for  this 
survey,  including  your  own  pay  of  #10  per  diem  while  actually  engaged  in  the  per- 
formance of  your  duties,  is  strictly  limited  to  $700.  The  committee  feels  assured  that 
you  will  disburse  the  amount  placed  under  your  control  with  the  utmost  economy,  so 
far  as  may  be  consistent  with  the  attainment  of  the  ends  had  in  view,  and  that  for 
every  dollar  expended  there  shall  be  an  adequate  service  rendered. 

You  will  certify  to  the  correctness  of  all  accounts  forwarded  to  this  office  for  settle- 
ment on  forms  of*  vouchers  which  will  be  furnished  you  on  demand. 
Very  respeotfully,  yours, 

J.  L.  CABELL, 
President  National  Board  of  Health. 

Dr.  C.  W.  Chancellor, 

Baltimore,  Md. 

National  Board  of  Health, 

Washington,  September  90,  1880. 

Sir  :  Referring  to  my  communication  of  April  10.  announcing  the  appointment  by 
the  executive  committee  of  the  Board  of  Dr.  C.  W.  Chancellor  as  a  special  sanitary 
inspector  to  be  charged  with  the  duty  of  making  a  sanitary  survey  of  selected  por- 
tions of  Baltimore  City  in  compliance  with  a  request  to  that  effect  by  the  city  council, 
I  have  now  the  honor  to  inform  you  that  said  survey  has  been  made  in  conformity 
with  instructions  from  this  office,  aud  to  transmit  to  you  Dr.  Chancellor's  report  of 
the  same.  It  is  pertinent  to  remark  that  Dr.  Charles  F.  Folsom,  th«?n  secretary  of  the 
State  board  of  health  of  Massachusetts,  who  had  made  a  special  study  of  the  methods 
of  sewerage  and  disposal  of  the  excremental  filth  of  cities  both  in  Europe  and  in  this 
country,  was  appointed  by  this  Board  to  consult  with  Dr.  Chancellor  in  the  progress 
of  his  work  and  in  the  preparation  of  his  report,  in  the  general  conclusions  of  which 
he  has  expressed  his  concurrence.  I  avail  myself  of  the  occasion  to  say  that  the  facts 
cited  in  this  report  abundantly  justify  the  opinions  expressed  in  the  preamble  and 
resolutions  adopted  by  the  executive  committee  February  6, 1880,  which  having  been 
submitted  to  the  health  authorities  of  the  State  of  Maryland  aud  the  city  of  Baltimore, 
and  having  received  their  concurrence,  were  transmitted  to  you  as  chairman  of  a  meet- 
ing held  at  Rennert's  Hotel  on  the  preceding  dav,  at  which  meeting  a  resolution  was 
passed  soliciting  such  expression  of  opinion  on  the  part  of  this  Board.  I  will  add  that, 
while  the  executive  committee  earnestly  reiterates  the  advice  then  given,  proper  steps 
be  immediately  taken  looking  to  the  inauguration  of  a  systematic  sewerage  of  the  city 
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of  Baltimore  as  an  indispensable  means  of  protecting  the  public  health,  it  concurs 
with  Dr.  Folsom  in  thinking  that  it  would  be  premature  to  recommend  any  particu- 
lar plan  until  there  shall  have  1>een  made  by  competent  engineers  an  exact  topograph- 
ical survey  of  the  city,  with  contour-maps,  in  order  that  the  problem  of  the  carriage 
and  final  disposal  of  the  sewage  of  the  entire  city  on  some  uniform  plan  may  be  intel- 
ligently considered. 

Very  respectfully,  your  obedient  servant, 

J.  L.  CABELL, 
President  National  Board  of  Health. 
Hon.  F.  C.  Latrobb, 

Mayor  of  Baltimore. 


REPORT. 


PART  I. 

To  James  L.  Cabell,  M.  D., 

President  of  the  National  Board  of  Health,  Washington,  D.  C.  : 

Sir:  According  to  instructions  received  from  you  on  the  8th  day  of  April,  1880,  I 
immediately  proceeded  to  make  house-to-house  inspections  of  selected  portions  of 
Baltimore,  with  the  view  of  determining,  if  possible,  the  sanitary  needs  of  the  city. 
In  this  work  I  have  been  most  efficiently  aided  by  the  police  department.  A  number 
of  their  most  intelligent  officers  were  detailed  to  make  preliminary  inspection,  which 
they  did  in  a  thorough  manner,  thereby  greatly  facilitating  the  investigation. 

In  collecting  the  data  upon  which  this  report  is  based,  as  well  as  in  the  preparation 
of  the  same,  I  am  also  indebted  for  valuable  assistance  to  Major  Richard  Randolph, 
civil  engineer,  who  gave  special  attention  to  all  questions  involving  engineering 
problems. 

A  COMPREHENSIVE  INSPECTION  NEEDED. 

It  is  to  be  regretted  that  the  inspection  could  not  have  been  more  comprehensive, 
so  as  to  have  euabled  us  to  determine  the  actual  sanitary  condition  of  the  eutire  citv, 
instead  of  embracing  only  those  districts  which  were  regarded  as  presenting  a  specially 
good  field  for  observation.  A  careful  examination  of  the  facts  collected,  however, 
will  furnish  a  reliable  basis  for  sanitary  reasoning  on  several  points  of  the  most  im- 
portant character.  They  relate  to  seven  out  of  twenty  wards  of  the  city,  and  may  be 
summed  up  as  follows: 

FIRST  DISTRICT. 

Second  Ward. — Embracing  portions  of  Broadway,  Thames,  Ann,  Fell,  Wolf,  Block, 
Philpot,  Lancaster,  Bond,  Dallas,  Caroline,  Register,  Durham,  and  Aliceanna  streets. 
In  this  district,  which  embraces  what  is  known  as  the  typho-malarial  district,  547 
houses  were  inspected,  containing  a  total  of  3,653  inmates/  or  an  average  of  about  6f 
persons  to  a  house.  In  quite  a  number  of  instances,  however,  this  average  does  not 
properly  represent  the  real  condition  of  things,  andj  as  will  l>e  shown  further  on, 
there  are  not  a  few  cases  of  overcrowding.  In  130  of  these  houses,  pumps  are  used 
to  supply  the  inmates  with  water,  which  is  represented  to  be  "bad"  or  "not  very 
good"  in  many  instances.  Seventy-four  houses  are  without  any  special  water  supply, 
which  doubtless  means  that  their  inmates  make  use  of  some  convenient  pump.  The 
remaining  houses  are  supplied  with  hydrant  water.  Of  the  privies,  118  were  found 
to  be  in  bad  condition,  and  many  of  these  were  overflowing,  saturating  the  ground 
with  their  liquid  contents,  polluting  foundations,  and  occasionally  Hooding  cellars 
with  stagnant  and  offensive  fluids.  The  smell  from  many  of  these  cess-pools  was  ex- 
tremely noxious.  Of  the  whole  number,  only  30  are  self-draining;  the  remainder  are 
said  to  be  cleaned  once,  twice,  or  three  times  a  year.  The  great  majority  are  not 
cleaned  oftener  than  twice,  while  many  are  not  emptied  oftener  than  once  annually. 
In  the  case  of  8  >  houses  inspected  on  South  Bond,  South  Dallas,  South  Caroline, 
Laucaster,  anil  Thames  streets,  tho  greatest  depth  of  privies  was  found  to  be  40  feet, 
while  the  minimum  and  ordinary  depth  was  only  6  feet ;  the  maximum  distance  from 
the  house  is  90  feet,  while  in  many  cases  the  privies  are  attached  to  the  sides  of  the 
houses  or  within  2  or  3  feet  of  them,  and  discharge  their  offensive  effluvia  through 
open  windows  or  doors  into  the  sleeping  or  sitting  apartments.  Some  of  the  lots  have, 
at  different  times,  had  as  many  as  nve  privy  vaults,  which,  after  becoming  full,  have 
been  successively  abandoned  for  a  new  vault,  or  rather  for  another  hogshead,  it  being 
found  cheaper  to  cover  over  the  full  cess-poof  and  sink  a  fresh  pit  or  nogshead  than 
to  empty  one  that  has  already  become  full.    In  this  way  the  ground  space  of  a  number 
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of  lots  has  been  literally  honeycombed  by  a  succession  of  privy-pits,  which,  after 
being  filled  with  decomposing  excreruentitious  matter,  are  covered  over  and  abandoned. 
It  needs  no  elaborate  argument  or  expert  knowledge  to  prove  that  malarial  poisons 
are  being  constantly  generated  and  brought  to  the  surface,  to  contaminate  the  sur- 
rounding atmosphere  with  their  baleful  influences.  In  256  houses  in  this  district 
there  are  no  cellars,  and,  in  most  cases,  no  ventilation  beneath  the  ground  floor;  in 
23  instances  the  cellars  were  found  damp  and  in  bad  condition,  filling  the  air  with 
their  foul  odors. 

SECOND  DISTRICT. 

Fifth  ward. — Embracing  portions  of  Jefferson,  McEldry,  Monument,  Asquitli.  and 
Central  Avenue  streets.  The  number  of  houses  inspected  in  this  district  "was  281.  con- 
taining a  total  of  1,515  inmates.  All  the  houses  in  this  district,  with  the  exception  of 
four  where  pump  water  is  used,  are  supplied  with  water  froui  the  regular  city  supply. 
One  hundred  privies  were  found  in  bad  condition.  Only  33  are  self-draining :  the 
others  are  represented  to  be  cleaned  once  pr  twice  a  year.  Seventy-one  houses  are 
without  cellars,  while  76  were  in  bad  condition,  and  quite  a  number  contained  filth 
and  offensive  fluids  which  could  not  be  drained  off.  The  portion  of  Asquith  street 
embraced  in  this  inspection  presents  an  excellent  example  of  the  superiority  of  d«-*p 
wells  over  shallow  privy-pits.  For  instance,  in  41  houses  inspected,  in  this  particular 
locality,  all  the  privies  that  are  not  self-draining  require  to  be  emptied  three  or  four 
times  annually  to  prevent  their  getting  into  a  state  of  nuisance,  and  even  with  this 
precaution  they  constantly  emit  noxious  odors,  while  the  deep  wells  were  found  gen- 
erally clean  and  free  from  any  decidedly  bad  smell.  The  latter,  being  self-draining, 
seldom  require  cleaning ;  but  there  are  sanitary  evils  of  very  great  (gravity  connected 
with  the  deep-well  system,  which  will  be  hereafter  fully  considered. 

THIRD  DISTRICT. 


I — Embracing  portions  of  Orleans,  Broadway,  Bethel,  Bond,  Jefferson, 
enue,  North  Caroline,.  North  Dallas,  McEldry,  North  Eden,  and  North 


Sixth  ward. 
Central  Avenue, 

Spring  streets.  In  this  district  452  houses  were  inspected,  containing  a  total  of  2,388 
inmates,  or  an  average  of  about  five  persons  to  a  house.  The  water  supply  is  derived 
from  the  city  works,  except  in  fourteen  instances,  where  pumps  are  used.  One  hun- 
dred and  eight  privies  were  found  in  bad  condition,  many  of  them  overflowing 
and  completely  saturating  the  surrounding  soil.  Twenty-live  of  the  entire  number 
are  self-draining,  and  all  the  rest  require  frequent  cleaning,  their  usual  depth  being 
about  4  feet.  In  many  cases  they  are  close  to  or  actually  attached  to  the  sides  of  the 
houses.  Seventy-six  houses  inspected  have  no  cellars,  and  in  56  of  those  having  cel- 
lars they  were  found  damp  and  tilthy,  and,  in  a  few  instances,  flooded  with  stagnant 
fluids.  Twenty-nine  yards  were  in  bad  condition,  a  few  very  filthy,  containing  ashes, 
garbage,  and  house-refuse  of  every  kind.  In  the  case  of  23  houses  on  Jefferson,  Cen- 
tral Avenue,  and  Orleans  streets,  and  in  the  case  of  16  houses  on  Eden  street, the  Har- 
ford Run  sewer  passes  through  or  very  near  the  premises,  creating  a  disgusting  nui- 
sance, revolting  alike  to  decency  and  to  health.  In  not  a  few  instances  this  open, 
disease-engendering  drain  passes  directly  under  the  floors  of  houses,  affording  free 
entry  of  sewer  gases  into  dwelling  and  sleeping  apartments.  The  positive  dangers  of 
these  gases  cannot  be  overestimated,  and  the  public  mind  cannot  be  too  soon  aroused 
to  the  fact  that  any  one  in  the  neighborhood  of  this  filthy  drain  may  be  the  next 
victim  to  the  effects  of  its  poisonous  emanations.  It  is  not  only  a  possible,  but  a  very 
probable,  source  of  danger,  which  should  be  removed  without  delay.  A  large  appro- 
priation has  already  been  made  by  the  city  for  the  purpose  of  arching,  covering,  and 
diverting  this  stream  at  specified  points,  and  now  no  delay  should  be  permitted  in  the 
accomplishment  of  a  work  which  is  of  the  highest  sanitary  importance.  The  remarks 
made  on  this  subject  in  my  last  report  to  the  State  board  of  health  may  be  with  pro- 
priety repeated  here :  "  In  many  respects  Jones's  Falls  and  Harford  Bun  bear  the  same 
relation  to  Baltimore  that  Bayou  Gayoso  does  to  Memphis;  and  unless  their  sanitary 
condition  is  improved,  they  may,  at  no  distant  day,  excite  a  malignant  fever  in  our 
midst  which  will  sweep  off  thousands  of  citizens,  and,  for  the  time,  paralyze  the  whole 
business  of  the  citv.  As  long  as  the  accumulation  of  filth  in  those  streams  is  covered 
by  water  no  injurious  consequences  will  probably  result;  but  should  the  quantity  of 
filth  be  increased  so  as  to  rise  above  the  surface  of  the  water,  the  most  dreadful  con- 
sequences may  be  anticipated." 

FOURTH  DI8TR1CT. 

Sixth  and  Serenth  ward* — Embracing  350  houses  on  Central  Avenue,  Monument,  Milli- 
man,  Spring,  Caroline,  Dallas,  Walker,  Boundary  Avenue,  McEldry,  Joppa,  and  North 
Bethel  streets^  with  a  total  population  of  about  2,500  human  beings.  Ninety  per  cent, 
of  the  houses  inspected  in  this  district  had  shallow  privy-vaults,  not  more  than  5  feel 


ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OP  HEALTH.  521 

■ 

in  depth  as  an  average,  and  located  some  in  proximity  to  and  others  from  1  to  10  feet 
distant  from  the  dwellings.  Fifty  per  cent,  of  these  vaults  were  in  bad  condition,  and 
many  were  full  to  overflowing,  while  nearly  all  needed  cleaning :  most  of  them  emitted 
offensive  smells,  and  only  one  of  the  entire  number  was  self-draining.  There  were 
stables  and  manure-pits  on  14  premises,  which  were  generally  in  bad  sanitary  condi- 
tion, some  of  them  draining  into  alleys  and  streets  and  upon  adjacent  property.  A 
large  majority  of  the  houses  in  the  district  are  supplied  with  water  from  the  city 
water-works.  About  75  houses  were  without  cellars,  while  the  remainder  were  pro- 
vided with  cellars,  many  of  which  were  damp  and  dirty,  and  a  few  offensive  to  smell. 
In  several  instances  privy- vaults  existed  in  the  cellars,  and  in  one  house,  notably,  the 
privy  adjoined  the  house  and  poured  its  noxious  gases  through  a  window  into  a  damp, 
dirty  cellar,  which  was  very  offensive. 

FIFTH  DISTRICT. 

Seventh  ward. — Embracing  portions  of  Caroline,  Dallas,  Bond,  Broadway,  Chew,  Mon- 
ument, Milliman,  Eden,  Spring,  Madison,  Miller,  and  James  streets,  and  Somerset 
alley.  Three  hundred  and  fifty-six  houses  were  inspected  in  this  district,  containing 
a  total  of  3,108  inmates.  Nine  families  are  supplied  with  water  from  pumps:  the  re- 
mainder are  supplied  from  the  city  water-works.  Of  the  privies  203  were  found  in 
bad  condition,  many  of  them  being  full  and  others  overflowing.  Thirty-seven  are 
self-draining,  and  the  rest  proj eta  to  be  cleaned  once  or  twice  a  year.  A  large  number 
of  these  privies  drain  or  empty  directly  into  Harford  Run.  Out  of  23  houses  inspected 
on  Spring  street,  the  Harford  Run  sewer  may  be  said  to  bear  the  relation  of  a  positive 
nuisance  in  16  cases.  It  is  a  nuisance  in  the  case  of  8  houses  out  of  22  at  one  point 
on  Caroline  street,  and  9  houses  out  of  10  between  Nos.  129  and  147  Spring  street. 
The  condition  of  the  cellars  and  yards  in  the  vicinity  of  this  sewer  indicates  clearly 
what  must  be  its  influence  sooner  or  later  upon  the  health  of  the  neighborhoods  through 
which  it  flows.  Fifty-eight  cellars  were  found  damp  and  in  bad  condition  in  this  dis- 
trict, and  the  dampness  existing  in  those  on  Spring  street  is  directly  traceable  to  the 
proximity  of  Harford  Run.  One  cellar  was  not  only  damp,  but  actually  flooded  with 
foul  water  from  this  source.  At  one  point  on  Spring  street  there  is  also  a  tannery, 
which  emits  a  noisome  smell,  and  its  vats  empty  their  contents  directly  into  the  run, 
adding  another  element  of  filth  to  its  already  black  and  offensive  flow. 

The  character  of  a  very  large  proportion  of  the  diseases  which  have  prevailed  in  this 
district  indicates  that  the  condition  of  Harford  Run  has  already  begun  to  influence  in 
a  very  marked  decree  the  health  of  those  subjected  to  its  seething  and  poisonous  exha- 
lations. This  badly  constructed  and  disgracefully  filthy  drain  is  undoubtedly  the 
principal  cause  of  a  majority  of  the  cases  of  sickness  reported,  and  however  energetic 
our  State  and  city  health  departments  may  be  in  the  performance  of  their  respective 
duties,  they  cannot  begin  to  enforce  the  requisite  amount  of  sanitation  to  protect  the 
public  from  these  insidious  and  ever-pervading  poisons.  Their  means  are  limited,  and 
in  the  case  of  the  State  board  of  health  their  power  is  simply  advisory. 

SIXTH  DISTRICT. 

Eleventh  ward. — The  sanitary  survey  of  a  portion  of  this  ward,  which  is  situated  in 
the  higher  and  better  part  of  the  city,  and  contains,  generally,  only  dwellings  of  the 
better  class,  embraced  118  houses,  containing  a  total  of  733  inmates,  or  an  average  of 
about  six  persons  to  a  house.  The  cellars,  yards,  &c,  of  all  these  houses  were  found 
in  good  condition ;  water-closets  in  nearly  every  house,  which  are  emptied  by  trapped 
soil-pipes  into  a  well  in  the  yard.  Sixty-four  of  these  wells  are  self-draining ;  the 
remainder  are  cleaned  as  often  as  may  be  required.  The  supply  of  water  in  every 
houRe  is  derived  from  the  city  water-works. 

8EVENTH   DISTRICT. 

Eighteenth  and  Nineteenth  wards. — Parts  of  each  of  these  two  wards  were  inspected,, 
but  as  there  was  nothing  of  special  interest  in  a  sanitary  point  of  view  observed,  it 
is  not  deemed  necessary  to  enter  into  a  detailed  account  of  the  inspection.  As  in  the 
sixth  district,  a  very  large  proportion  of  the  privies  are  self-draining  and  for  the  most 
part  exceptionally  clean,  as  were  also  the  cellars  and  yards. 

Notwithstanding  the  fact  that  the  privy- vaults  in  this  and  other  high-lying  districts 
are  usually  self-draining  and  very  generally  in  excellent  condition,  the  great  impor- 
tance of  avoiding  all  sources  of  unwholesome  and  offensive  effluvia,  and  of  preserving 
the  substrata  of  the  city  in  a  dry  and  clean  condition,  creates  a  severe  necessity  for 
relinquishing  altogether  these  cess-pools,  which  can  only  be  done  by  establishing  a 
proper  system  of  sewerage. 
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OVERCROWDED  HOUSES. 

Apart  from  the  general  conclusion*}  to  which  we  are  led  by  the  data  from  the  several 
districts  referred  to  above,  even  the  partial  inspection  which  has  been  made  shows  the 
existence  of  several  serious  evils  in  this  community:  prominent  among  thrui  i»  that 
of  overcrowded  dwellings.  Happily  this  evil  lias  not  yet  attained,  the  proportion*  in 
Baltimore  which  it  has  reached  in  other  cities,  but  from  the  following  instances  it  will 
readily  be  perceived  that  a  foundation,  at  least,  for  the  tenement-house  system  ha* 
already  been  laid  in  our  midst.  No.  73  Lancaster  street  is  reported  as  being  occupied 
by  live  families  of  19  persons ;  No.  75,  same  street,  contains  five  families  of  1*  iiersong; 
No.  100  Thames  street,  only  k2S  by  bO  feet,  with  lot  28  by  3Q  feet,  in  occupied  by  iive 
families  of  34  persons;  No.  126  Thames  street  contains  three  families  o£  16  persons; 
No.  2o3  Ann  street,  house  20  by  60  feet,  has  six  families  of  24  persons:  No.  2ti9  Ann 
street,  house  18  by  70  feet,  has  six  families  of  37  persons ;  No.  290,  same  street,  has  fire 
families  of  18  persons. 

Quite  a  iinniliur  of  other  instances  of  overcrowding  were  noticed,  and  it  seems  proba- 
ble  that  a  thorough  inspection  of  the  whole  city  would  reveal  many  innre.  The  in- 
portanco  of  securing  comfortable  and  commodious  accommodation h  for  our  liihcrin* 
classes  can  scarcely  bo  overestimated,  but  after  the  tenement  system  has  once  l*eii 
fastened  upon  a  largo  community,  it  is  not  an  easy  matter  to  sweep  it  away.  Wh*-;* 
it  already  exists  to  a  large  extent,  as  in  New  York*,  it  cau  only  be  gotten  ridV»f  by  lung 
and  patient  effort;  but  there  would  s<*em  to  be  no  good  reason  why,  in  the  case  of  a 
city  like  Baltimore,  where  the  evil  is  still  in  its  incipieucy,  it  should* not  be  forestall*! 
by  the  efforts  of  an  enlightened  public  spirit  and  philanthropy.  8uch  an  evil  i*  a* 
apalling  in  its  moral  as  in  its  physical  aspects.  There  is  a  fixed  relation  >>etirwa 
comfort  and  morality.  The  man  who  comes  home  tired  and  exhausted  wants  quirt 
and  comfort ;  if  he  rinds  tilth,  squalor,  and  discomfort  in  every  shape  around  him,  b* 
naturally  gets  away  from  them  and  seeks  selfish  gratifications  in  the  beer-shop,  tb* 
brothel,  or  wherever  they  may  be  found.     Virtue  and  vice  are  a*  dependent  op* 

Jdiysical  conditions  as  health  and  disease.  ^In  these  wretched  dwellings."  write 
foim  Kay,  of  the  tenement  houses  of  London,  "all  ages  and  sexes — father*  and 
daughters,  mothers  and  sons,  grown  up  brothers  and  sisters,  stranger  adults — malr* 
and  females — and  swarms  of  children;  the  sick,  the  dying  and  the  dead  are  huddled 
together  with  a  proximity  and  mutual  pressure  which  brutes  would  resist  ;  where  it 
is  physically  impossible  to  preserve  the  ordinary  decencies  of  life,  where  all  sense  of 
propriety  and  self-respect  must  be  lost,  to  be  replaced  only  by  a  recklessness  of  de- 
meanor which  necessarily  result  from  vitiated  minds." 

Conceive  the  morality  of  those  who  are  "cribbed,  cabined,  and  confined,"  all  nV 
grades  of  low  humanity  together,  as  occurs  in  some  of  the  dwellings  on  Thame*,  Laa- 
carter,  and  Ann  streets,  in  Baltimore.  In  one  small  house,  with  a  superficial  area  <*f 
only  18  by  70  feet,  thirty-seven  men,  women,  and  children  are  huddled  together  in 
misery  and  squalor!  Under  such  circumstances,  health  not  less  than  virtue  is  inirw- 
siblo.  What  says  George  Godwin,  a  philantropist  who  has  seen  as  much  of  the  horror* 
of  town  shadows  as  most  men  f  "Again  and  again  would  we  assert  that  as  you  lead 
men  and  women  to  appreciate  cleanliness,  light,  air,  and  order,  you  make  thein  I  fetter 
citizens,  increase  their  self-respect,  and  elevate  them  in  the  social  scale .  By  tin* 
miserable  dwellings  to  which  thousands  in  our  great  cities  are  condemned  we  are 
impelling  them  downward — an  easy  process — with  frightful  results.  Jt  cannot  be  to» 
often  repeated  that  the  health  and  morals  of  the  people  are  regulated  by  their  dwelling*.'* 

THE  COST  OF  SICKNESS  AND  DEATH. 


know,  is  often  increased  by  the  untimely  death  of  tlion**  who  sup]>ort  families,  and.  a* 
a  consequence,  there  is  an  increased  expenditure  of  the  public  money.  It  is  nut 
because  there  is  a  difficulty  in  provh.g  these  truths  that  their  influence  ha*  l>ecn  to 
little  marked,  but  it  is  because  men  have  so  rarely  thought  of  them.  Let  it  be  remem- 
bered that  a  sickly  population  is  one  of  the  most  costly  burdens  of  a  state.  "Health 
is  a  poor  man's  capital  in  trade,  and  whatever  deteriorates  that  entails  a  direct  lo« 
and  eventually  a  heavy  money  charge  upon  the  community."  The  enormous  amount 
of  poverty  in  this  country,  as  in  most  of  the  European  countries,  and  the  consequent 
necessity  of  expending  millions  of  dollars  annually  for  its  relief,  are  in  a  great  measure 
due  to  the  pauperizing  effects  of  preventable  diseases.  It  has  been  stated  that  th* 
money  lost  through  yellow  fever  alone,  by  the  city  of  New  Orleans,  during  the  epi- 
demic of  1878,  was  nearly  920,000,(100.  To  this  add  the  loss  sustained  by  other  com- 
munities from  the  same  epidemic,  estimated  at  $170, (XX), 000,  and  say  whether  the 
amount  is  not  worth  trying  to  save. 
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NEGLECT  OF  SANITARY  LAWS. 

A  glance  at  the  condition  of  affairs  in  the  several  districts  imq>ccted  shows  an 
alarming  decree  of  indifference  or  negligence  in  the  observance  of  sanitary  laws  in  the 
city  of  Baltimore ;  and  especially  would  this  seem  to  be  the  case  with  reference  to  the 
enipyting  and  purifying  of  x>rivies.  In  the  older  parts  of  the  city  the  primitive  privy 
is  almost  universally  used,  and  only  in  a  few  instances  are  they  self-draining;  they 
are  generally  simply  a  shallow  pit  from  4  to  6  feet  in  depth,  which,  in  many  instances, 
has  to  serve  the  purposes  of  from  10  to  20  persons.  A  moderate  regard  for  health  and 
cleanliness  would  suggest  the  emptying  of  these  places  at  least  three  times  a  year,  but 
as  a  general  rul.»  they  are  emptied  only  once  or  twice  annually.  The  result,  as  aire  idy 
shown,  is  that  they  very  often  overflow,  saturating  the  surrounding  ground  with  their 
disease-breeding  contents,  and  probably  sowing  the  seeds  of  some  terrible  epidemic. 
The  danger  involved  in  this  state  of  things  is  heightened  by  the  fact  that  these  priv- 
ies have,  in  many  cases,  been  in  use  for  many  years,  and  the  earth  around  and  beneath 
them  has  become  so  saturated  with  their  foul  coutentsthat  it  no  longer  has  any  power 
or  virtue  as  a  deodorizing  or  disinfecting  agent.  They  can,  therefore,  only  be  regarded 
as  store-houses  of  disease,  and  the  sooner  they  are  superseded  by  an  enlightened  sys- 
tem of  sewerage  the  better  it  will  be  for  the  future  health  of  the  city. 

PROVI8ION8  OF  THE  CITY  CODE. 

The  Baltimore  City  Code,  article  23,  section  79,  provides  that  "all  privies  that  are 
liable  or  likely  to  get  into  a  state  of  nuisance  between  the  1st  day  of  June  and  the  1st 
day  of  October  shall  l>e  well  cleaned  l>etween  the  1st  day  of  October  and  the  1st  day 
of  June,  and  it  shall  be  the  duty  of  the  board  of  health  to  cause  to  be  made,  through 
the  commissioners  of  police  and  the  force  under  them,  between  the  1st  and  10th  of 
each  .June,  a  thorough  inspection  of  all  privies,  wells,  or  vaults  within  the  city,  and 
till  that  then  may  be  found  to  be  full,  or  within  18  inches  therefrom,  shall  be  deemed  in 
a  state  of  nuisance,  and  the  owner  or  owners,  agent  or  agents  of  the  property  to  which 
the  privy  or  privies  respectively  may  belong  shall  forfeit  and  pay  $20." 

Section  75  clothes  the  city  board  of  health  with  full  authority  •'  in  all  matters  re- 
lating to  the  opening  and. cleaniug  of  privies  and  vaults;"  and  section  84  provides 
that  '*  if  any  person  or  persons  shall  erect,  or  cause  to  be  erected,  any  privy  or  other 
building  over  any  wharf  or  wall,  or  over  the  bed  of  Jones'  Falls,  or  Harford,  &hroeder,s, 
or  Chatsworth  Runs,  or  suffer  the  contents  of  any  privy  to  flow  into  th^  aforesaid 
streams,  by  means  of  a  sewer  or  otherwise,  within  tlie  limits  of  the  city,  so  that  the 
tilth  therefrom  be  discharged  into  the  said  falls,  or  either  of  said  runs,  such  person  or 
persons  shall  forfeit  and  pav,  for  each  and  every  such  offense,  the  sum  of  $20." 

As  is  quite  evident  from  the  facts  already  given,  these  provisions  are  not  very  strictly 
enforced ;  indeed,  it  would  seem  to  be  impossible  for  the  board  of  health,  with  their 
present  facilities,  to  keep  that  watch  and  ward  over  the  matter  that  the  law  contem- 
plates. To  require  the  police  to  make  the  inspections  spoken  of  is  pratcially  to  nullify 
this  provision  of  the  code.  The  meml>ers  of  the  force  have  already  to  play  the  part 
of  men  of  all  work,  and  to  carry  out  this  system  of  inspection  properly  would  require 
an  independent  corps  of  assistants  to  inspect,  not  once  a  year,  but  quarterly,  every 
privy,  and  report  their  condition  to  the  health  department.  There  is  a  crying  and 
imperative  demand  for  reform  in  this  matter. 

A  8ANITARY   PARADOX. 

Generally  throughout  the  city  pumps  have  been  discarded,  and  the  safer  water  sup- 
ply by  the  city  has  been  substituted.  But  there  are  still  many  instances  in  wliieli 
pump  "water  is  used  for  drinking  and  domestic  purposes.  In  tbo  lirst  district,  second 
ward,  pump  water  is  used  on  from  130  to  200  premises,  ami  the  comparative  immu- 
nity of  the  people  from  disease,  under  the  most  trying  sanitary  conditions,  is  extremely 
remarkable,  but  should  not  lead  to  the  conclusion  that  iilth  and  bad  water  are  condu- 
cive to  health.  Several  instances  of  remarkable  health  under  the  worst  sanitary  con- 
ditions possible  may  be  mentioned  in  this  connection.  House  No.  60  Philpot  street, 
20  by  50  feet  area,  contained  seven  families  of  1h  persons:  the  privy  and  premises, 
generally, were  in  very  bad  condition,  and  the  supply  of  water  was  drawn  from  an  olu 
pump,  hiit  in  spite  of  these  facts  no  sickness  or  deatli  had  occurred  among  the  inm.ites 
for  more  than  twelve  months.  No.  51  Thames  street,  eight  families  of  29  persons, 
cellar  damp,  sewer  closed  up,  forming  a  cess-pool  with  offensive  smell,  privy  in  filthy 
condition,  water  supply  good.  No  sickness  during  the  year.  No.  103  Lancaster  street, 
four  families  of  16  persons,  house  15  by  18,  no  cellar/privy  in  bad  condition,  pump 
water  used,  said  to  be  "  bad ;"  the  only  case  of  sickness  during  the  year  was  a  case  of 
consumption.  No.  115  Lancaster  street,  three  families,  9  persons,  pump  water  repre- 
sented to  be  "  very  bad,"  but  the  only  case  of  sickness  reported  was  a  single  case  of 
consumption. 
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Many  other  examples  of  the  same  character  might  be  cited,  which  go  to  show  bow 
much  the  human  constitution  is  often  capable  of  enduring,  when  subjected  to  infln- 
ences  capable  of  producing  sickness  and  death.  Bat  no  one  can  doubt  that  sbuaM 
some  sudden  epidemic  spring  up  in  the  city,  those  unfavorable  sanitary  condition 
would  be  terrible  and  fatal  helpers  of  its  progress. 

DANGERS  OF  PUMP  WATER. 

One  of  the  most  dangerous  characteristics  of  pump  water  in  cities  is  that  often  when 
thoroughly  contaminated  with  the  noxious  drainage  from  adjacent  privies  it  fails  to 
show  any  sign  of  contamination  and  apparently  maintains  its  original  purity  uuiu- 
paired.    The  mere  fact,  however,  that  it  has  no  bad  taste  and  retains  a  sparkling  and 
clear  appearance  is  no  evidence  of  positive  purity.    Even  a  chemical  analysis  will  nuc 
always  discover  the  true  character  of  water,  ana  we  have  the  authority  of  Mr.  Jola 
Simon,  formerly  chief  medical  officer  of  the  privy  council  of  England,  for  saying  that 
the  findings  of  chemical  tests  are  not  entitled  to  unlimited  confidence.     "Chemical 
demonstration  of  linkable  nitrogenous  compounds  in  water,--* he  says,  "is  a  waruinr 
which,  of  course,  should  never  he  disregarded ;  but  till  cheinistrv  shall  have  lean*! 
to  identity  the  morbific  elements  themselves,  its  commence  to  declare  them  ahmt 
in  any  given  case  mu«t  evidently  be  judged  incomplete,  and  waters  which  chemical 
analysis  would  probably  not  condemn  may  certainly  be  carrying:  in  them  very  fatal 
seeds  of  infection."    The  only  safe  course,  therefore,  in  large  cities  would  seem  to  be 
total  abstinence  from  pump  water,  about  the  safety  of  which  there  must  alway*  be, 
at  least,  a  doubt  in  such  cases.    Perhaps  it  is  worthy  of  consideration  whether  ritki 
might  not  properly  and  legally,  in  the  exercise  of  their  powers  for  the  protection  of 
the  public  health,  prohibit  the  use  of  pumps  absolutely,  whether  they  be  on  the  public 
thoroughfares  or  on  private  property. 

NEGLECT  OF  SANITARY  MEASURES. 

In  the  second  district,  where  the  typho-nialarial  endemic  of  1876  prevailed  with  nub 
frightful  fatality,  pump  water  is  still  used  by  many  families ;  and  open  cess-pits. so 
constructed  that  their  contents  drain  into  and  ooze  through  the  soil,  continue  to  be 
the  only  depositories  for  excretal  sewage,  the  volatile  products  of  which  engender  in- 
fluences most  prejudicial  to  health ;  while  the  "  slops"  or  refuse  water  from'  domertk 
operations  flow  into  and  pollute  the  gutters.  The  same  condition  of  things,  in  amoir 
or  less  marked  degree,  may  be  said  to  exist  in  other  sections  of  the  city,  and  it  is  z» 
less  surprising  than  alarming  that  the  public  fail  to  be  impressed  with  the  gravity  of 
these  evils.  While  a  disease  with  its  dread  horrors  is  still  fresh  in  our  ininds/tbe 
importance  of  careful  attention  to  hygienic  and  sanitary  measures  niiwt  becomutkred 
a  public  and  private  duty.  It  is  a  recorded  fact  that  large  cities  in  which  fatal  en- 
demics have  raged,  have  been  those  whose  sanitary  requirements  have  been  ludly 
neglected.  "  The  presence,"  says  the  report  of  the  general  board  of  health  of  England 
on""  the  sewage  and  cleaning  of  towns,  "  of  impurity  produced  1  y  the  decoin]io*hioi 
of  animal  and  vegetable  matter,  is  now  established  as  a  constant  concomitant  of  tbr 
excessive  ravages  of  typhus  and  other  epidemic  diseases  in  towns  ;  and  a  proportion- 
ate exemption  from  such  maladies  has  marked  the  removal  of  the  sources  of  aerial 
pollutions.1' 

It  is  scarcely  necessary  to  enter  into  the  details  of  the  connection  between  defective 
sewerage  and  the  propagation  of  disease.  It  is  now  universally  admitted  that  tbf 
exhalations  arising  from  putrescent  matter  of  badly-arranged  and  badly-constructed 
cess-pools  and  open  privies  are  fruitful  sources  of  disease.  Indeed,  the  immediate  and 
direct  cause  of  yellow  fever  may  be  said  to  be  the  poison  generated  by  the  decompo- 
sition of  animal  and  vegetable  matters  to  which  a  specific  germ  is  added.  Tlte  expe- 
rience of  every  medical  man  goes  to  prove  that  a  badly  cleansed  and  drained  district  a 
always  a  fever  one.  A  competent  witness  has  said  that,  "  in  addition  to  a  general  da- 
arrangeinent  of  health  and  an  unusual  liability  to  disease,  there  is  one  particular  cImi 
of  diseases  which  is  always  to  be  found  in  neglected  places,  viz,  the  class  of  contagious 
disorders."  History  teaches  us  that  pestilence  has  always  haunted  the  scenes  of  filth. 
The  plague,  the  black  death,  the  cholera,  the  camp,  jail,  and  ship  fevers,  all  hate 
made  these  scenes  their  favorite  resorts,  and  yellow  lever,  our  modern  pestilence,  form 
no  exception  to  the  rule. 

Another  point  of  importance  in  connection  with  cess-pools  and  open  privies,  with 
saturated  soil,  &c,  surrounding  them,  is  of  great  importance  as  bearing  npon  the  sup- 
ply of  pure  air  to  houses ;  for  it  is  easy  to  perceive  tnat,  however  well  ventilated  too 
apartments  may  be,  the  appliances  are  rendered  futile  from  the  admission  of  sir 
tainted  by  the  admixture  of  gases  emanating  from  the  filthy  accumulations  of  the 
cess-pools  and  privies.  There  can  be  no  doubt  that  the  public  health  may  be,  and  often 
is,  impaired  by  this  cause,  and  it  is  one  of  the  sources  of  disease  which  i  t  is  absolutely 
necessary  to  remove  before  there  cau  be  any  effectual  cure.    In  some  of  the  Loot* 
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examined  we  have  Been  that  the  cess-pools  are  in  the  cellars,  and  give  out  their  exha- 
lations from  thence;  others  are  in  the  yard  close  to  a  door  or  window,  through 
which  tie  noxious  air  is  introduced  throughout  the  whole  of  the  house.  To  meet  the 
evils  of  the  cess-pools  and  privies  in  Baltimore,  a  system  of  sewerage  is  absolutely  re- 
quired, and  instead  of  the  connection  between  the  water-closets  and  drains  being  op- 
tional, it  should  be  made  imperative. 

PART    II. 

In  connection  with  the  details  already  given,  it  may  not  be  amiss  to  consider  gener- 
ally other  important  sanitary  problems  which  bear  upon  the  future  health  and  com- 
mercial prosperity  of  Baltimore. 

LOCATION'  AND  TOPOGRAPHY. 

The  city  of  Baltimore  is  situated  on  an  arm  of  the  Chesapeake  Bay,  into  which  the 
Patapsco  River  Hows.  The  tide  in  its  harbor  has  a  mean  range  of  one  foot  and  three- 
tenths,  and  produces  scarcely  any  movement  in  its  waters.  Two  prongs  of  this  arm 
extend  in  a  northwesterly  direction.  One  receives  the  stream  called  Jones's  Falls,  hav- 
ing a  tlow,  at  low  stages,  of  15,000,000  gallons  daily,  and  which  passes  through  the  ceu- 
ter  of  the  city.  This  prong,  the  upper  end  of  which  is  called  '•  the  Basil), '?  and  the  lower 
end  "the  Harbor,"  affords  the  port  for  nearly  the  entire  commerce  of  the  city.  The 
other  prong,  lying  farther  west,  receives  the  stream  called  Gwyuu's  Falls,  having  a 
dry- weather  flow  of  10,000,000  gallons  daily.  This  stream  may  be  considered  the  nat- 
ural western  boundary  of  the  city.  Another  stream  called  Herring  Run,  nearly  equal 
in  volume  to  the  last,  flows  in  a  southeasterly  direction,  and  discharges  into  another 
arm  of  Chesapeake  Bay  to  the  east,  called  Black  River.  This  stream  may  be  consid- 
ered the  natural  eastern  boundary  of  the  city. 

Between  these  two  prongs  is  inclosed  a  peninsula  with  two  points— the  eastern  one 
lu*iug  the  site  of  Fort  McHeury,  the  other  that  of  a  bridge  crossing  into  Anne  Aran- 
d-1  County  on  the  south.  It  joins  .the  mainland  with  a  maximum  elevation,  across 
the  neck,  of  3f>  feet  above  tide,  and  reaches  an  elevation  of  90  feet  in  the  interior. 
Having  a  shore  more  or  less  bold  along  its  entire  margin,  it  becomes  very  abrupt  at 
'*  Federal  Hill,"  at  the  upper  end  of  the  harbor.  This  district  is  known  as  South  Bal- 
timore and  forms  the  southern  limit  of  the  city. 

Lying  upon  the  west  side  of  the  central  stream,  and  extending  about  half  a  mile 
above  the  water  front  on  the  Basin,  is  an  area  or  about  75  acres  elevated  not  more 
than  10  feet  above  tide.  This  is  called  the  '*  flooded  district,"  from  its  having  been 
on  several  occasions  overflowed  by  the  drainage  from  the  back  country  during  extra- 
ordinary storms :  notably  in  1868,  when  20,000,000  cubic  feet  of  water  occupied  the 
streets  and  residences  of  this  densely  populated  section.  From  the  margin  of  the 
"flooded  district"  the  ground  rises  rapidly  upon  each  side,  reaching  an  elevation  of 
100  feet  in  a  quarter  of  a  mile  on  the  west,  and  of  50  feet  in  the  same  distance  on  the 
east.  Above  this,  along  the  whole  course  of  the  stream,  the  banks  rise  abruptly  on 
each  side. 

On  the  north  side  of  the  harbor,  lying  between  it  and  the  Philadelphia  Railroad,  is 
an  area  of  about  125  acres,  the  elevation  of  which  is  less  than  (5  feet  above  tide.  It 
embraces  the  '*  City  Dock,"  a  pool  300  feet  wide  and  1,800  feet  long,  into  which  Jones's 
Falls  has  been  conducted.  It  also  receives  Harford  Run,  the  next  largest  stream  which 
passes  through  the  city.  In  dry  weather  both  these  streams,  which  have  been  con- 
verted by  baa  management  into  open  sewers,  are  intensely  charged  with  effete  pro- 
ducts of  the  population ;  and  for  which  the  dock  acts  as  a  catch-basin.  This  area 
embraces  "  District  No.  1,"  already  described  in  the  first  part  of  this  report,  and  gen- 
erally known  as  the  typho -malaria I  district.  As  already  stated,  many  of  the  residents 
in  this  district  depend  upon  pumps  in  the  neighborhood  for  their  water  supply,  and 
cases  of  overcrowding  in  very  old  buildings  have  also  been  noted.  The  extent  of  the 
latter  evil,  heretofore  commented  upon,  is  thus  described  iu  the  Sunday  News  of  June 
20,  1880: 

"The  people  of  what  is  called  by  some  the  malarial  district  are  becoming  more 
and  more  alarmed  at  the  overcrowding  of  some  of  the  old  houses  in  southeast  Balti- 
more by  impoverished  emigrants,  the  majority  of  whom  are  Bohemians.  On  Aliceanna 
street,  between  Wolf  and  Ann  streets,  is  an  old  building  (the  square  is  known  as  Bo- 
hemian Row)  which  has  a  front  of  30  and  a  depth  of  100  feet,  and  is  two  stories  in 
height.  It  was  about  half  a  century  ago  used  as  a  private  dwelling.  It  has  now  been 
cut  up  into  twenty  small  compartments,  into  which,  at  present,  no  less  than  sixty- 
eight  human  beings — men,  women,  and  children — are  indiscriminately  huddled.  The 
sight  of  the  barefooted  women,  the  ragged  men,  the  half-naked  children  attracts  the 
attention  of  all  passers.  This  week  two  children  died  iu  this  hive,  and  others  are  sick. 
The  stench  from  the  place  is  sickening  in  the  extreme,  and  the  only  fresh  air  the  in- 
mates enjoy  is  that  which  they  get  by  crowding  out  iu  the  side  yard,  as  they  aro 
ashamed  to  appear  on  the  street  iu  their  half-nakedness  or  ragged  habiliments," 
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On  the  western  boundary  of  the  city,  at  the  head  of  the  other  prong,  is  a  eoTr  nf 
nearly  100  hundred  acres  in  extent,  into  which  Gwynn's  Falls  discharges.  The  «nj- 
men t from  this  stream  has  nearly  filled  up  the  cove  and  converted  the  greater  pan  of 
it  into  a  marsh,  leaving  the  remainder  covered  by  a  shallow  stratum  of  staHunt 
water,  bordered  next  to  the  city  with  a  strip  of  low  ground  in  a  high  state  of  ealn\> 
tion.  In  thiH  direction  the  ground  immediately  rises  to  an  elevation  of  16  feel  alnjg 
the  line  of  tin-  Baltimore  and  Ohio  Railroad,  and  reaches  CO  feet  at  Mount  Clar*.  a 
half  mile  to  the  northwest,  and  gradually  rises  to  an  elevation  of  "230  feet  in  tbe»i- 
treme  northwestern  section  of  the  city.  On  the  opposite  side  the  ground  rises  rapidly 
from  the  marsh ;  and  below  the  cove  the  shore  of  the  estuary  continues  with  luzfc 
ground  and  deep  water  throughout.  Toward  the  north  the  course  of  Gwynn's  FSM 
and  its  branches  lies  between  steep  hills.  With  the  exception  of  the  low  area*  jma 
described,  the  ground  rises  everywhere  with  sufficient  rapidity  for  the  most  i*rJ'"Ci 


drainage. 


GEOLOGICAL  FORMATION. 


With  the  exception  of  a  ledge  of  gneiss  rock  which  intrudes  over  a  small  area  on  wck 
side  of  Jones's  Falls,  near  the  northern  city  limit,  the  whole  of  Baltimore  stand*  apca 
a  deposit  of  clay,  sand,  ami  gravel,  sometimes  alternating  with  each  other,  but  with 
the  coarser  materials  predominating  at  the  base.  Over  a  large  extent,  nod  on  the  nic- 
est elevations,  a  thick  stratum  of  clean  sand  lies  near  the  surface ;  while  some  «f  the 
lower  outlying  portions  have  at  the  surface  a  stratum  of  pure  clay,  the  same  which 
furnishes  the  famous  Baltimore  brick.  At  the  base  of  all  is  a  stratum  of  water-lk'W- 
ing  gravel.  This  gravel  is  met  with  everywhere  below  the  bed  of  Jones's  Falls  ami  at 
the  bottom  of  the  harbor  along  the  water  front.  Beneath  this  is  a  thick  and  roma*- 
ous  stratum  of  tough,  impervious  clay,  extending  under  the  harbor,  which  ihewfl!- 
diggexs  designate  as  the  "  river  bottom.'* 

DRAINAGE. 

In  the  western  section  of  the  city  a  stream  called  Schroder's  Run  originate*  at  a 
elevation  of  100  feet,  in  the  neighborhood  of  the  Cathedral  Cemetery,  and  flowing 
southwest  for  two  miles  enters  "  Ridgley's  Cove,"  just  east,  of  the  marshy  cove  above 
described.  Opposite  to  this,  a  nd  draining  from  the  same  neighborhood,  another  stream, 
three-quarters  of  a  mile  long,  discharges  into  Jones's  Falls  at  the  northern  corporate 
line  of  the  city. 

At  a  half  mile  toward  the  east,  and  upon  ground  of  the  same  elevation  as  the  former, 
in  the  neighborhood  of  Entaw  Place,  a  stream  called  Chatsworth  Run  gather*  tbr 
drainage  and,  flowing  in  the  same  direction  for  a  mile  and  three-ciuarters,  Joins  Schro- 
der's Kim  just  before  reaching  Ridgley's  Cove.  Draining  from  tne  same  area  in  tbe 
opposite  direction  a  stream  a  half  mile  long  discharges  into  Jones's  Falls  nearly  a  half 
mile  below  the  former  one  on  this  side. 

Two  other  streams  originate,  at  an  elevation  of  100  feet,  in  the  neighborhood  of  the 
present  Johns  Hopkins  University  buildings ;  one,  taking  the  course  of  Tyson.  Lib- 
erty, and  Howard  streets,  flows  down  upon  the  neck,  where  commences  the  peninmil* 
of  South  Baltimore,  and  across  which  it  has  been  conducted  by  a  sewer  along  South 
Howard  street  and  discharged  into  Ridgley's  Cove,  near  the  entrance  of  Scnrudt-ri 
Run.  Its  counterpart  flows  due  east  along  Centre  street,  and  discharges  into  JomV* 
Falls  at  the  upper  end  of  the  "  flooded  district." 

Another  small  stream  gathers  on  Federal  Hill,  in  South  Baltimore,  at  an  elevation 
of  75  feet,  and  flowing  southwest  for  nearly  a  half  mile  discharges  into  Ridgley's  C<>™ 
near  the  Howard-street  sewer. 

All  these  streams  originate  in  and  flow  through  fully-occupied  sections  of  the  citt. 
and  they  are,  in  part,  conducted  through  sewers  of  an  irregular  character.  The  t»o 
largest,  SchrGders  Run  and  Chatsworth  Run,  before  reaching  Ridgley's  Cove  flov  is 
their  ancient  and  natural  beds  for  nearly  a  mile,  and  during  warm,  dry  weather  tbt 
water  which  they  contain  is  usually  black  and  reeking  with  noxious  gases.  The 
unoccupied  portions  of  the  western  section  of  the  city  drain  into  a  stream  called  Lit- 
tle Gwynn's  Falls,  which  gathers  in  the  neighborhood  of  Hookstown,  a  subnrtaa 
village,'  two  and  a  half  miles  northwest  of  the  city  limits,  and  enters  Gwynn's  Fall* 
proper  a  mile  above  the  cove.    This  is  an  exceedingly  filthy  stream. 

In  the  eastern  sectiou  (i  e ,  east  of  Jones's  Falls)  the  first  stream  within  the  present 
corporate  limits  is  "Jenkins's  Run,"  which  originates  at  the  northern  limits  of  the  vil- 
lage of  Waverly,  more  than  a  mile  from  the  city,  at  an  elevation  of  800  tvet,  after 
draining,  with  several  branches,  a  thickly-populated  suburban  district,  in  which  aw 
many  slaughter-houses,  distilleries,  hair- factories,  tanneries,  and  other  foul  cstablith- 
ments.  it  passes  for  a  half  mile  through  the  city  and  discharges  into  Jones'*  Falls  n^ar 
the  western  portal  of  the  tunnel  of  the  Union  Railroad,  when)  that  road  joins  with  iU 
Northern  Central  Railroad.     Within  the  city  it  passes  through  a  sewer  12  by  18  i«*t 
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diameter  at  the  upper  end,  which  sewer  is  reduced  at  the  lower  end,  before  it  enters 
Jones's  Falls,  to  a  diameter  of  7  by  7  feet. 

The  next  drain  is  a  small  stream  which  gathers  on  Gallows  Hill  at  an  elevation  of 
120  feet,  and  flows  through  a  sewer  along  McKim  and  Monument  streets  to  Jones's 
Falls,  where  it  discharges. 

HARFORD  RUN. 

The  third  stream  is  Harford  Run,  which  drains  from  "  Clifton,"  the  future  site  of 
the  Johns  Hopkins  University,  at  an1  elevation  of  200  feet,  and  a  half  mile  beyond  the 
city  limits.  After  crossing  the  Union  Railroad  at  Belair  avenue  it  passes  through  a 
series  of  irregular  sewers  and  drains,  through  yards,  and  under  houses,  to  Central 
avenue,  along  which  it  is  conducted  by  a  regular  sower  to  the  city  dock.  This  irreg- 
ular part  of  the  sewerage  of  Harford  Run  nearly  describes  a  circular  arc,  of  which 
the  Johns  Hopkins  Hospital,  standing  at  an  elevation  of  110  feet  and  a  quarter  of  a 
mile  distant  to  the  east,  is  the  center.  From  the  city  limits  to  the  dock  the  course  of 
this  stream  is  two  and  three-quarter  miles.  Its  filthy  condition  has  lieen  a  subject  of 
public  criticism  for  many  years  past,  and  the  evil  tinally  )>ecame  so  intolerable  that 
the  city  council  was  induced  last  year  to  make  an  appropriation  to  improve  the  con- 
dition of  the  stream  by  changing  its  course  and  arching  it  throughout.  The  work  is 
now  in  progress,  but  as  it  is  not  laid  out  in  conformity  with  any  plan  for  the  future 
sewerage  of  the  city,  we  may  well  believe  that,  except  for  temporary  purposes,  it  will 
be  a  fruitless  expenditure  of  money.  In  referring  to  this  matter  the  Baltimore  Amer- 
ican of  the  23d  of  July,  1880,  thus  forcibly  speaks : 

"  Sooner  or  later  Baltimore  must  have  a  thorough  system  of  underground  sewerage 
and  drainage.  The  trouble,  losses,  and  suffering  that  have  been  occasioned  in  the 
northeastern  section  by  the  overflowing  of  Harford  Run  by  an  ordinary  summer  raiu- 
fall  emphasize  the  necessity  of  a  comprehensive  and  systematic  plan.  Scores  of  fam- 
ilies of  poor  people  have  nad  their  homes  undermined,  their  furniture  injured,  and 
the  daily  occupations  upon  which  they  depend  for  their  bread  and  meat  interrupted, 
because  the  municipal  government  has  for  twenty  years  been  trifling  with  the  nuisance 
of  a  slow-moving  stream  of  tilth,  and  has  just  resolved  to  endure  it  no  longer.  If  the 
Harford  Run  sewer  is  not  constructed  with  more  engineering  skill  than  was  displayed 
in  that  on  Liberty  street,  a  great  deal  of  money  will  again  be  expended  without  pro- 
ducing the  proper  results.  The  beginning  of  it  proved  on  Tuesday  a  remarkably  effi- 
cient aid  in  backing  water  into  all  the  cellars  in  the  neighborhood." 

Another  stream,  called  "Harris's  Creek,"  drains  from  the  neighborhood  of  the 
Baltimore  Cemetery  at  an  elevation  of  175  feet,  and  flows  south  along  the  eastern  out- 
skirts of  the  city,  where  there  have  recently  been  erected  blocks  of  new  and  clean 
residences.  This  stream  enters  the  harbor  immediately  opposite  Locust  Point,  the 
marine  terminus  of  the  Baltimore  and  Ohio  Railroad,  having  had  a  course  of  two 
miles.  The  lower  end  of  the  stream,  for  nearly  a  half  mile,  formed  a  tidal  inlet  three 
or  four  hundred  feet  wide  ;  but  it  has  been  nearly  tilled  up  with  oyster-shells  from  the 

Sacking  establishments  and  waste  products  of'  factories,  furnaces,  and  residences, 
ast  of  Harris's  Creek  at  this  point  the  ground  rises  immediately,  and  reaches  an  ele- 
vation of  125  feet  at  Highlandtown,  a  half  mile  distant.  The  lands  of  the  Canton 
Company  continue  in  this  direction  far  beyond  the  city  limits,  preserving  to  the  water's 
edge  the  most  favorable  conditions  for  drainage. 

JONES'S    FALLS. 

In  a  sanitary  point  of  view  this  stream  may  be  said  to  be  th'eMfe  noire  of  Baltimore, 


areas  of  greatest  population  in  the  city  drain  directly  into  the  stream,  and,  as  the  city 
becomes  extended,  this  will  be  increased  in  a  still  greater  proportion.  The  evils  aris- 
ing from  this  state  of  affairs  cannot  be  much  longer  endured,  as  public  apathy  ou  this 
important  question  of  sanitation  amounts  really  to  a  public  crime.  The  following  from 
the  American  of  June  27, 1880,  is  not  only  a  faithful  picture  but  a  just  criticism  of  the 
nuisance : 

4 'Jones's  Falls  cannot  by  any  possibility  be  anything  but  a  nuisance.  Twice  in  the 
last  half  century  it  has  overflowed  its  banks  and  inundated  the  sections  of  the  city 
along  its  course,  causing  a  vast  deal  of  damage  and  knocking  50  per  cent,  off  the 
value  of  contiguous  property.  The  city  has  spent  several  hundreds  of  thousands  of 
dollars  to  make  such  improvements  that  any  freshet  in  the  future  will  be  confined 
within  the  retaining  walls  and  the  volume  of  water  will  not  escape  over  them  into 
the  streets.  But  a  flood  is  only  a  matter  of  occurrence  ouly  a  few  times  in  a  century, 
while  the  nuisance  of  the  falls  as  a  malodorous  cess-pool  in  with  us  every  year.  Just 
now  it  is  at  its  worst.  For  several  weeks  past  there  has  not  lieen  a  strong  enough  wind 
from  the  north  to  drive  out  its  stagnant  waters,  and  the  tides  have  simply  acted  to 
back  them  up  between  the  basin  and  the  Madison  street  bridge.    A*  a  consequence  the 
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falls  is  rotten  and  nauseous  with  filth.  The  hot  son  brings  oat  from  the  still  and  pol- 
luted waters  a  terrible  stench,  just  as  it  breeds  maggots  in  carrion.  The  atmospoo* 
in  the  neighborhood  of  the  bridges  is  so  poisoned  with  the  malaria  that  a  healthy  mo- 
stomach  is  turned  by  breathing  it.  From  the  surface  of  the  water  the  xnephitic  gases 
may  at  any  time  be  seen  coming  up  in  bubbles,  and  the  stench  seems  to  be  the  rm 
essence  of  putrefaction.  It  must  inevitably  be  a  source  of  disease  and  death,  etp- 
cially  as  it  pervades  the  atmosphere  of  the  thickly-populated  regions  of  Old  Town  and 
East  Baltimore.  A  very  heavy  rainfall  or  a  succession  of  northerly  winds  for  serenl 
days  would  clean  it  out,  but  there  is  no  certainty  that  nature  will  soon  apply  tar 
purifying  process,  and  meanwhile  the  falls  goes  on  to  help  breeding  a  pestilence,  if 
the  water  department  has  any  water  to  spare,  it  caunot  be  pat  to  better  use  than  ii 
flushing  out  the  falls.  The  niass  of  stagnant  tilth  ought  to  be  removed;  and  if  that 
is  not  done,  the  increase  of  the  weekly  death-roll  will  bear  testimony  that  we  hare  an 
uncontrollable  nuisance  in  the  heart  of  the  city/1 

Were  it  not  that  the  bed  of  this  stream  is  required  to  give  passage  to  the  innn^n*. 
volumes  of  water  which  drains  from  a  large  extent  of  back  country  when  a  sodfa 
storm  breaks  upon  it,  it  could  be  converted  into  the  main  sewer  of  the  city  for  its  sur- 
face drainage.  Lying  as  it  does  at  the  base  of  all  drainage,  and  supplied  as  it  is  win 
a  permanent  stream  of  water,  and  capable  of  being  flushed  to  any  desired  extent,  it 
could  also,  economically  and  effectually,  be  made  to  serve  as  a  final  receptacle  and 
conduit  for  a  system  of  sanitation  sewerage,  for  it  could  advantageously  be  continued 
to  any  distant  point  of  discharge.  Whatever  system  may  he  employed,  the  character 
and  necessity  of  this  conduit  of  distant  discharge  remains  the  same  ;  it  must  lie  at  a 
low  level,  and  be  assisted  by  steam-power.  Were  this  main  sewer  rendered  practica- 
ble by  the  diversion  of  the  floods  from  the  back  country,  the  loathsome  sight  of  Jones i 
Falls,  with  its  inconvenient  and  expensive  bridges*,  would  be  abolished,  while  a  large 
and  valuable  space  in  the  heart  of  the  city  would  become  available  for  building  or 
other  useful  purposes. 

That  this  measure  is  eminently  practicable  can  hardly  admit  of  a  doubt.  It  is  a 
subject  which  received  the  earnest  consideration  of  the  first  engineer,  Latrobe,  grand- 
father to  the  present  mayor  of  Baltimore.  He  recommended  the  diversion  of  the  exees 
of  water  of  Jones's  Falls  into  Herring  Run  by  means  of  a  tunnel  under  Gallows  HilL 
upon  a  line  which  nearly  coincides  with  the  present  tunnel  of  the  Union  Railroad, 
and  thence  by  a  canal  to  Herring  Run.  This  plan  could  not  now  be  carried  out  with- 
out interfering  with  the  railroad  system  that  has  since  been  developed,  and  with  a 
large  and  growing  section  of  the  city  on  the  east.  Moreover,  it  would  be  highly  de- 
sirable that  the  advantage  of  such  an  improvement  should  extend  as  far  as  the  proba- 
ble future  limits  of  the  city. 

Just  where  a  northern  limit  line  was  established  by  the  legislature  of  Maryland 
in  1874,  and  beyond  the  village  of  Woodbury,  the  bed  of  Jones's  Falls  lies  in  the  aaaw 
direction  as  that  of  Gwynn's  Falls,  where  the  Franklin  road  first  conies  alongside  of 
it.  The  distance  between  these  two  points,  about  :*  miles,  is  nearly  the  shortest  be- 
tween the  two  streams;  and  the  difference  of  elevation  l>etween  their  beds,  about  3»' 
feet,  admits  of  an  inclination  of  a  water-way  connecting  these  points  sufficient  to  impart 
to  the  waters  of  Jones's  Falls  thus  diverted  a  velocity  of  more  than  10  miles  per  how. 
The  base  of  the  intervening  hill  is  an  uninterrupted  mass  of  gneiss  rock,  and  its  sur- 
face would  be  generally  elevated  150  feet  above  the  tunnel  perforating  it.  It  is  esti- 
mated by  Major  Randolph  that  if  such  a  tunnel  ha  I  a  width  of  50  feet  with  a  ^mi- 
elliptical  roof  40  feet  above  the  floor  in  the  middle,  it  would  pass  a  much  larger  quan- 
tity of  water  than  that  which  passed  the  arch  at  Eager  street  bridge  during  the  un- 
precedented flood  of  1868.  The  stone  derived  from  the  excavation  of  the  tunnel  would 
do  perfectly  suitable  for  the  construction  of  the  proposed  grand  sewer  of  Jones's  Fall*, 
to  replace  the  present  open  stream,  which  could  be  made  of  sufficient  capacity  to  pa* 
the  volume  of  ordinary  storms  independent  of  diversion,  and  easily  accessible  at  low 
water  to  carts  or  cars  for  the  removal  of  deiwsits  or  obstructions,  &c.  The  dam  cai 
be  constructed  across  the  narrow  rocky  valley  in  such  a  mauner  as  to  be  beyond  tbt 
possibility  of  breaking  ;  and  the  tunnel  would  at  least  be  as  free  from  the  contingency  o/ 
choking  as  the  arch  at  Eager  street  bridge. t  Such  a  diversion  would  probably  neces- 
sitate an  increase  in  the  span  of  several  bridges  across  Gwynn's  Falls;  and  a  few 
strips  of  low  ground  which  border  it  might  possibly  l>e  more  deeply  flooded  than  nsnal 
when  a  rise  in  both  streams  occurred.  But  the  ne<  essary  increase  of  damage  along 
this  deep  valley,  as  improvements  now  stand  or  are  likely  ever  to  be  made,  would  be  but 
trifling.  The  cost  of  this  diversion,  without  taking  into  consideration  the  value  of 
the  space  reclaimed,  has  been  estimated  at  $3,000,000. 


'Jones's  Falls,  from  Boundary  a  venue  to  the  citr  dock,  a  distance  of  not  more  than  3  inilee,  is  _, 

bv  not  less  than  sixteen  bridges,  some  of  which  "have  recently  been  erected  at  an  enormous  cost  u 
the  rity.  The  city  of  London,  with  a  population  of  4.000,000,  is  traversed  in  its  most  densely  popnlatel 
sections  by  the  river  Thames  for  a  distance  of  12  or  15  miles,  and  it  has  only  been  found  neceasarr  hi 
that  great  city  to  erect  ten  bridge*  and  a  single  tunnel.  The  river  Seine  passes  through  the  most  pep- 
nlons  part  of  Paris  for  a  distance  of  8  or  10  miles ;  it  is  only  spanned  by  twelve  or  fourteen  bridges. 

1  This  diversion  scheme  was  urged  by  me  in  a  report  made,  as  chairman  of  the  Joint  ataiMlinz  i 
mittee  on  health,  to  the  city  council  of  1873 
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WATER  SUPPLY. 

Five  miles  from  the  northern  corporate  limit  the  waters  of  Jones's  Falls  are  collected 
for  the  use  of  the  city,  at  an  elevation  of  225  feet,  and  are  delivered  through  a  conduit 
of  25,000,000  gallons  capacity  into  the  distributing  reservoir  in  Druid  Hill  Park,  at  an 
elevation  of  220  feet,  from  which  it  is  pumped  by  steam-power  into  a  higher  one  in  the 
park,  at  an  elevation  of  325  feet.  Beyond  the  dam  the  drainage  territory  which  sup- 
plies the  lake  supports  a  large  rural  population,  and  embraces  the  summer  residences 
of  a  large  number  of  the  more  wealthy  citizens  of  Baltimore  City. 

On  a  few  occasions  in  the  history  of  the  present  supply  it  has  only  amounted  to  one- 
third  of  the  capacity  of  the  conduit.  As  a  supplement  to  this,  on  such  emergencies, 
steam  pumping  engines  have  been  located  upon  the  Gunpowder  River,  about  6  miles 
distant  from  the  dam.  They  force  the  water  through  a  pair  of  pipes  to  the  top  of  the 
intervening  ridge,  from  whence  it  flows  into  the  lake,  thus  increasing  the  supply  with 
10,000,000  gallons  daily. 

In  another  year  the  works  for  the  new  supply  will  be  completed.  This  will  draw 
the  water  from  the  Gunpowder  River  4  miles  below  the  present  pumping  engines, 
to  which  point  the  dam  will  back  up  the  water,  and  conduct  it  through  a  tunnel  7 
miles  long,  and  of  a  capacity  of  160,000,000  gallons  daily,  with  reservoirs  on  Montebello 
and  Clifton,  having  an  elevation  of  165  feet.  This  quantity  is  the  volume  of  the  river 
at  its  ordinary  low  stages,  and  can  be  supplied  by  gravity  to  all  those  districts  lying 
below  an  elevation  of  100  feet  above  tide.  Naturally  this  water  is  of  uncommon  purity 
and  softness,  and  at  present  comparatively  free  from  contamination.  It  is  stated  that 
on  one  occasion  a  measurement  showed  that  the  river  only  supplied  about  one-third 
of  the  capacity  of  the  conduit.  This  proportion  of  one-third  supply  at  periods  of  ex- 
treme drought  in  both  the  now  and  old  supply  coincides  with  the  case  of  the  Croton 
supply  for  the  city  of  New  York.  As  in  the  case  of  the  Croton  River,  the  valley  of  the 
Gunpowder  offers  numerous  and  highly  favorable  situations  for  an  indefinite  and  super- 
abundant amount  of  storage,  a  system  which  is  very  conducive  to  the  purity  of  the 
water.  Thus  it  appears  that  for  the  present  and  for  the  future  Baltimore  has  extraor- 
dinary advantages  in  her  water  supply. 

THE  BASIN. 

The  emanations  from  a  thousand  alleys  and  gutters  and  from  sixty  or  seventy  thou- 
sand privy-vaults,  the  leaky  pipes  of  three  gas  companies,  the  manufacturing  of  soap 
and  agricultural  fertilizers,  and  the  slaughtering  of  thousands  of  animals,  witn  a  great 
variety  of  other  malodorous  operations  carried  on  within  the  city,  supplies  the  atmos- 
phere of  Baltimore  with  a  number  of  smells  equal  to  that  of  the  city  of  Cologne.  But 
the  odor  which  emanates  from  the  basin,  the  city  dock,  and  the  tidal  range  of  Jones's 
Falls  during  the  dry  spells  of  summer  is  one  of  the  monuments  of  the  "  Monumental 
City. "  In  Schroder's  Kim  and  Harford  Run  this  offensive  condition  is  generally  pres- 
ent during  warm  weather  in  one  or  two  days  after  a  rain.  In  Jones's  Falls  it  begins 
in  about  a  week  after  a  copious  flushing.  In  the  large  body  of  water  constituting  the 
basin  the  time  is  modified  by  the  direction  of  the  wind  and  the  concurrence  of  extraor- 
dinary tides.  When  the  wind  prevails  from  the  southeast  the  discharge  from  the 
city  dock  is  wafted  into  the  basm.  When  it  blows  from  the  northwest  this  foul  fluid 
is  scattered  and  commingled  through  the  wide  expanse  of  the  lower  harbor,  and  the 
surface-water  of  the  basin  itself  is  driven  out  ami  scattered  before  the  sun  has  fully 
induced  the  chemical  action.  But  at  all  places  in  Baltimore  and  in  all  cities  the  effects 
of  polluted  water  subject  to  the  heat  of  summer  is  the  same ;  it  becomes  black  and 
bubbling,  evolves  sulphureted  hydrogen  and  other  noxious  gases,  and  gives  a  dark 
hue  to  white  paint. 

It  frequently  happens  that  immense  numbers  of  fish  enter  the  basin  when  the  water 
is  in  a  state  of  comparative  purity  and  remain  there  until  Jones's  Falls,  the  great  gener- 
ator of  the  foul  and  poisonous  water,  accumulates  it  in  their  rear,  cutting  off  their  re- 
treat, and  then  the  water  in  the  entire  basin  gradually  assumes  the  same  condition, 
until  it  will  no  longer  support  animal  life.  On  such  occasions  the  fish  are  seen  float- 
ing in  thousands  on  the  surface  and  loading  the  atmosphere  with  another  noisome 
odor.  It  is  well  known  that  the  pollution  of  the  basin  has  been  at  times  greatly  in- 
creased by  a  violation  of  the  law  forbidding  the  emptying  of  night-soil  into  its  waters 
by  those  engaged  in  cleaning  privy-vaults.  In  the  past  few  years  this  practice  has 
been  somewhat  checked. 

Dredging  machines  are  now  constantly  employed  in  removing  the  black  mud  and 
slime  which  is  always  accumulating  in  the  docks  and  aloug'the  pool  of  Jones's  Fulls. 
These  foul  sediments  have  been  deposited  at  various  points  near  the  shore  several 
miles  below,  where  they  have  created  similar  nnisances  in  the  neighborhood,  and  for 
which  tines  have  been  imposed  upon  the  contractors  by  the  legal  authorities  of  Balti- 
more County.     In  one  instance  damages  were  awarded  to  the  extent  of  $10,000. 

In  1851)  a  commission  appointed  by  the  mayor  and  city  council  and  headed  by  Henry 
Tyson,  civil  engineer,  reported  a  plan  for  a  system  of  sewers  to  be  located  along  the 
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principal  depressions  and  designed  to  carry  the  surface  drainage  to  the  nearest  nV 
-water,  in  which  occurs  the  following  paragraph  relating  to  the  pollution  of  the  ban: 
"In  most  European  and  American  cities,  the  water-closets  are  allowed  to  diaeauB) 
into  the  sewers.  This  plan,  we  think,  may  he  advisable  in  cities  located  on  the  sta- 
coast,  the  harbors  of  which  are  swept  by  the  tide,  or  upon  the  banks  of  large  iron 
with  strong  currents.  To  pursue  this  system  with  the  city  of  Baltimore  would  ton 
its  landlocked  harbor  (the  basin)  into  a  vast  cess-pool  and  materially  affect  the  hatha 
of  the  city  during  the  summer  months.  The  Thames  at  London  has  become  so  polluted 
with  the  increased  size  of  the  city  that  the  English  Government  has  now  under  con- 
sideration the  propriety  of  conveying  off  the  drainage  to  the  sea,  near  the  mouth  of 
that  river,  by  immense  conduits.  The  plan  for  the  accomplishment  of  this  object  by 
Messrs.  Bazalgette  &  Haywood,  it  is  estimated,  will  cost  £3,000,000."  *  This  report 
seems  not  to  have  recognized  the  fact  that  the  basin  was  already  a  "  cess-pool, n  and 
it  ignored  the  fact  that  many  thousand  self-draining  wells  were  then  discharging  into  it 

In  1871,  Engineers  Craighill  and  Kneass,  employed  by  another  commission,  reported 
a  plan  for  the  improvement  of  Jones's  Falls,  principally  with  a  view  of  pieventnc 
overflow.  In  referring  to  the  basin  they  make  the  following  suggestions:  "A good 
method  of  correcting  to  a  great  extent  the  nlthiness  of  the  basin  is,  to  arrange  netr 
the  outlet  of  each  sewer  a  receptacle  where  the  most  corrupting  elements  mar  bt 
caught,  purified,  and  removed.  Private  sewers,  emptying  into  the  basin,  should  bt 
strictly  prohibited.  The  great  sewers,  after  receiving  the  contents  of  the  smalls; 
should  be  few  in  number  when  they  reach  the  basin.  It  will  be  neither  difficult  nor 
expensive  to  prepare  for  each  of  these  large  sewers,  in  the  dock  in  which  its  moots 
shall  be  located,  such  a  receptacle  as  has  been  referred  to  above,  where  the  more  solid 
matters  may  be  collected  and  removed  at  suitable  intervals."  Tnis  report  also  ignore* 
the  existence  of  the  subterranean  flow  from  the  bottom  of  the  deep  wells,  and  iiiiiiri 
that  everything  not  solid  or  no  heavier  than  the  water  in  which  it  is  finely  suspended, 
may  be  allowed  to  escape  into  the  basin  with  no  evil  consequence. 

In  1873  Mr.  Win.  J.  McAlpine,  civil  engineer,  employed  by  a  commission  appointed 
to  devise  means  for  purifying  the  basin,  submitted  a  report  m  which  the  following  oc- 
curs :  "  The  substances  causing  these  noxious  exhalations  are  brought  into  the  bass— 
first,  by  the  present  sewers:  second,  by  superficial  street  drains;  third,  by  garbtgt 
thrown  into  the  basin ;  fourth,  by  the  flood  tides  which  carry  the  foregoing  matten 
forward  and  deposit  them  in  the  basin."  Mr.  McAlpine^  like  the  other  engineer*,  an 
also  ignored  the  effect  of  the  self-draining  wells  in  polluting  the  waters  of  the  bean. 

In  February,  1876,  Mayor  Latrobe  sent  to  the  city  council  a  special  message  in  rela- 
tion to  the  basin  nuisance,  in  which  he  says : 

"  Summer  after  summer  our  city  is  assailed  during  the  heated  term  with  a  mott 
abominable  stench,  arising  from  what  is  now  the  receptacle  of  the  filth  of  a  great  asd 
rapidly  growing  city,  emptied  into  it  by  our  present  system  of  surface  and  sewer  drain- 
age. With  each  succeeding  year  during  this  noxious  period,  the  people  cry  slosd 
against  a  continuance  of  un  evil  that  actually  threatens  the  necessity  of  an  abandon- 
ment of  the  immediate  neighborhood  of  this  '  pool/  or  the  lives  of  the  whole  eonuiit- 
nity  by  aiding  any  migratory  pestilence  that  might  visit  the  city.  This  nuisance 
should  certainly  be  abated,  and  whatever  reasonable  cost  might  be  inourred  would,  if 
honestly  and  economically  exnended,  be  cheerfully  met  by  the  people. 

"Either  the  smell  of  the  basin  must  be  cured,  or  the  city  of  Baltimore  will  be  drives 
from  its  shores.  There  is  no  other  community  that  would  in  the  present  age  of  re- 
finement and  high  civilization  so  long  endure  such  a  curable  evil." 

Mayor  Latrobe,  under  date  of  September  11,  1870,  in  another  message  to  the  city 
council,  takes  occasion  to  remind  that  body  again  of  the  basin  nuisance,  and  suggest* 
the  remedy  of  an  intercepting  sewer.     His  language  is  as  follows: 

"  For  many  years  post  the  city  of  Baltimore  has  used  the  basin  as  the  common  re- 
ceptacle of  all*  its  sewage,  notwithstanding  the  fact  that  summer  after  summer  we 
were  reminded  by  its  disagreeable  odor  that  this  nuisance  should  be  abated. 

"  It  is  certainly  manifest  that,  independently  altogether  of  the  sugar  refineries,  if 
the  city  continues  to  annually  discharge  its  constantly  increasing  drainage  of  filth  and 
sewage  into  the  almost  tideless  waters  of  the  basin  withoutco  nstantly  dredging  it 
out  again,  the  water  must  necessarily  l>ecome  polluted,  and  exhale  noxious  and  onVo- 
sive  odors,  constantly  threatening  the  health  of  our  citizens. 

"  Under  these  circumstances  it  becomes  a  matter  for  consideration  whether  the  cer- 
tain cure  of  any  recurrence  of  that  well-remembered  '  stench,'  without  interference 
with  our  manufacturing  or  commercial  interests,  would  not  be  the  construction  of  the 
intercepting  sewer  recommended  by  the  committee  appointed  by  the  city  council  in 
187*.*,  and  provided  for  by  the  enabling  act  of  the  last  session  of  the  general  assembly. 
If  this  is  the  remedy — and  I  believe  that  it  is — it  becomes  a  question  for  your  hon- 
orable body  to  consider  whether  this  is  not  a  most  favorable  time  for  the  commence- 
ment and  proscution  of  the  work." 

*  This  plan  has  sinoe  been  osrrried  Into  execution,  and  the  aetnal  cost  was  $5,000,000. 
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Again,  in  his  annual  message  to  the  city  council,  January  1, 1879,  Mayor  Latrobe 
uses  the  following  language  in  reference  to  the  basin : 

"  During  the  winter  months  we  are  so  free  from  the  basin  nuisance  that,  forgetting 
its  offensive  summer  odors,  we  are  led  to  believe  that  perhaps  the  basin  at  last  has 
cured  itself.  The  permanent  abatement  of  the  basin  nuisance  is.  however,  a  subject 
to  which  the  attention  of  the  council  should  be  earnestly  directed:.  Many  plans  have 
been  suggested,  and  public  opinion  seems  to  be  divided  upon  the  subject.  For  my 
own  part,  I  have  always  believed  in  the  necessity  of  preventing  the  basin  from  being 
made  the  receptacle  of  the  filthy  sewerage  of  the  city,  by  the  construction  of  an  inter- 
cepting sewer,  as  is  being  done  in  Boston,  with  which  the  sewers  already  constructed, 
and  those  required  hereafter,  could  be  connected.  Such  a  sewer  would  receive  and 
carry  off  to  some  point  on  the  river,  where  it  would  be  swept  away  with  the  tide,  all 
deleterious  matter  discharged  from  soap  factories,  sugar  refineries,  gutter  drainage, 
&c,  that  now  finds  its  way  into  the  basin.  There  are  others,  however,  who  think  the 
nuisance  would  be  better  abated  by  the  adoption  of  a  plan  for  flushing  the  basin 
with  pure  water,  and  thus  cleansing  it  by  dilution.  The  subject  is  one  of  impor- 
tance, and  the  public  will  never  be  satisfied  until  the  different  plans  have  been  sub- 
mitted to  scientific  investigation.  For  this  reason  I  suggest  that  power  be  given  to 
the  mayor  to  appoint  a  proper  commission  of  three  gentlemen  with  the  requisite 
knowledge  on  such  subjects,  who  shall  make  an  investigation  into  the  cause  of  the 
basin  nuisance  and  suggest  a  plan  for  its  cure.  The  expense  attending  such  an  in- 
vestigation would  be  small,  and  the  report  would  doubtless  enable  the  city  council  to 
estimate  the  cost  of  what  at  no  very  distant  day  must  be  undertaken  by  the  city." 

We  thus  see  that  there  is  an  accumulation  of  authority  for  saying  that  the  basin, 
under  existing  circumstances,  is  a  foul,  disease-engendering  cess-pool,  and  that  the 
abatement  of  the  nuisance  is  essential  from  every  point  of  view.  The  whole  question 
is  manifestly  one  of  difficulty,  but  it  is  one  which  deeply  concerns  all  classes  of  the 
community.  No  class  possesses  an  immunity  from  the  evils  which  the  neglect  of  the 
laws  of  sanitation  bring  into  existence ;  all  are  subject  to  their  influence.  Hence 
the  importance  of  the  municipal  authorities  taking  boldly  hold  of  this  question.  The 
safety  of  the  people  should  be  the  supreme  law ! 

The  plan  of  an  intercepting  sewer  along  the  water  front  to  connect  with  the  present 
sewers,  as  well  as  those  which  may  be  constructed  in  the  future,  and  conduct  their 
flow  to  some  point  below  the  harbor,  is  undoubtedly  the  first  and  most  important  step 
towards  abating  this  great  nuisance,  provided  it  is  so  constructed  as  to  intercept  the 
unperceived  flow  which  now  issues  from  the  many  thousand  self-draining  privies, 
through  the  gravelly  base  of  the  city,  at  every  point  along  Jones's  Falls,  as  well  as 
the  whole  water  front. 

Many  intelligent  citizens  of  Baltimore  have,  apparently,  satisfied  themselves  that 
the  odors,  or,  as  Mayor  Latrobe  aptly  terms  it,  "the  stench1'  of  Jones's  Falls  and  the 
basin  are  almost  entirely  due  to  the  operation  Of  refining  sugar,  with  the  discharge 
of  the  waste  products  into  these  receptacles.  But  it  is  an  unquestionable  fact  that 
the  existence  of  the  stench  preceded  the  establishment  of  the  refineries,  and  has  con- 
tinued to  a  large  extent  since  the  abatement  of  the  alleged  nuisance.  Thus,  in  Feb- 
ruary, 1855,  Capt.  Montgomery  C.  Meigs,  United  States  Engineers,  now  Quarter- 
master-General of  the  United  States  Army,  who  was  consulted,  thus  expressed  his 
views  in  reference  to  an  additional  water-supply:  "Every  reason  which  would  in- 
duce me  to  recommend  a  liberal  supply  of  water  for  Washington  applies  with  equal 
force  to  Baltimore,  which,  moreover,  needs  a  larger  quantity  of  water  to  purify  the 
stagnant  harbor,  whose  odors  during  the  last  summer  must  be  in  the  recollection  of  all  its 
inhabitants,  as  they  are  mth  that  of  all  who  passed  through  the  city  by  railroad."  At  this 
period  the  Calvert  refinery,  which  is  charged  with  all  the  evil,  was  not  built,  and  the 
business  of  refining  sugar  in  Baltimore  was  just  commenced  on  a  very  small  scale  be- 
low the  basin,  where  the  operations  have  never  been  considered  in  this  Question. 

So,  too,  although  the  refining  operations  have  ceased  since  1878,  the  old  complaint 
has  repeatedly  appeared  along  the  pool  of  Jones's  Falls  and  in  the  basin  during  the 
past  two  summers,  showing  conclusively  that  the  disagreeable  odor  is  largely,  if  not 
entirely,  independent  of  the  sugar  refineries,  and  can  therefore  be  ascribed  to  no  other 
cause  than  that  of  the  putrescent  matters  which  constantly  flow  into  Jones's  Falls  and 
the  basin  from  almost  every  section  of  the  city. 

"  It  is  evident,"  says  Mr.  McAlpine,  "  that  if  the  water  in  the  basin  was  pure,  and 
no  offensive  matter  was  allowed  to  come  into  it,  and  the  semi-daily  tidal  inflow  was 
pure  «ea- water,  its  waters  would  emit  no  unwholesome  exhalations.  The  first  step, 
therefore,  is  evidently  to  prevent  the  entrance  of  all  sewage  and  matter  from  superfi- 
cial street  drains,  and  also,  as  far  as  possible,  the  defilement  from  the  inflowing  tide. 

"  Upon  any  plan  of  reparation  of  the  basin,  the  diversion  of  the  sewage  and  street 
washings  must  be  first  made,  and  then  must  be  the  prevention  of  the  contamination 
of  the  inflowing  sea-water  from  the  same  defilements.    Hence  follows  the  necessity  of 


sewers  of  sufnclent.capacity  to  carry  off  all  such  matter,  and  discharge  it  far  enough 

prevent  it  being  subsequently  brought  into  it  by  the  tidal  flow." 


below  the  basin  to'i 
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PART   III. 

THE  QUESTION  OF  8EWEBAOE. 

This  subject  has  already  been  several  times  adverted  to,  bat  its  importance  demMa 
still  further  notice.  Although,  for  general  health  and  exemption  from  epidemic  da> 
oases,  Baltimore  has  hitherto  occupied  a  very  high  rank  among  the  cities  of  the  world, 
there  has  never  been  inaugurated  any  general  system  of  sanitary  works,  nor  has  then 
ever  been  authorized  a  thorough  scientific  study  of  its  sanitary  conditions,  having  ii 
view  the  elimination  of  all  obnoxious  elements  through  the  means  afforded  by  modem 
science  and  skill.  Under  the  temporary  excitement  occasioned  by  a  destructive  flood 
in  the  stream  which  traverses  the  oldest  and  densest  section ;  by  the  overflowing  at 
the  insufficient  water-ways  provided  for  several  drainage  areas  in  other  parts  of  ta» 
city ;  or  by  the  prevalence  of  a  foul  atmosphere  of  extraordinary  intensity  and  dura- 
tion arising  from  the  harbor  and  the  streams  flowing  into  it,  spasmodic  attempts hiw 
boon  made  at  the  time  to  institute  measures  adequate  for  the  suppression  of  the  evik 
then  apparent.  But  the  subject  has  always  been  dropped  with  no  other  result  tan 
the  display  of  a  "  multitude  of  counsel "  and  a  great  conflict  of  opinion.  Several  ex- 
tennive  schemes,  involving  largo  expenditures  of  money,  have  been  on  the  point  erf 
realization,  but  have  fortunately  failed,  as  they  were  proposed  without  a  thorough 
understanding  of  the  whole  subject  with  which  the  questions  were  necessarily  con- 
nected, .and  seemed  to  be  supported  principally  by  the  pecuniary  interests  involved  in 
their  execution. 

The  few  existing  sewers  have  been  constructed  entirely  with  a  view  of  conducting 
the  surface-drainage  which  accumulates  along  the  principal  depressions.  In  certain 
sections  along  Schroder's  Run,  Chatsworth  Run,  and  Harford  Kan,  they  present  tot 
greatest  variety  of  form  and  capacity,  and  follow  crooked  and  oblique  courses  sen* 
the  squares  and  under  the  houses,  alternating  with  open  drains,  walled  np  with  loo* 
stones  and  sometimes  covered  with  planks.  They  have  been  adapted  to  the  exigen- 
cies, as  they  arose,  of  certain  limited  localities  and  periods,  regardless  of  any  general 
plau,  or  the  requirements  of  other  times  or  places.  Although  it  is  contrary  to  law  to 
devolve  upon  the  sewers  the  function  of  scavenger,  yet  its  violation  is  seldom  mquired 
into,  or  reprehended  when  coming  to  the  notice  of  the  authorities ;  -while  in  many 
cases  permits  are  granted  for  private  drains  of  this  character  to  connect  with  tbem. 
Still  more  frequently,  both  by  accident  and  by  design,  the  overflow  from  vaults  and  im- 
perfect sinks  roach  them  by  way  of  yards,  alleys,  and  street  gutters.  In  many  place*, 
as  has  been  stated,  these  receptacles  were  found  "  running  over,"  an  occurrence  which 
is  more  frequent  in  hot  weather,  in  consequence  of  the  generation  of  the  gases  of  de- 
composition. The  water-way  provided  by  these  conduits  is,  in  a  number  of  instance*, 
entirely  insufficient  for  the  passage  of  the  volumes  of  water  which  reach  them  afters 
heavy  fall  of  rain ;  and  they  have  been  repeatedly  overflowed,  scattering  their  fool 
admixtures  over  yards  and  into  cellars  and  basement  rooms.  At  all  times  during  tiie 
summer  they  exhale  an  odor  which  is  a  public  nuisance.  In  the  western  section  of 
the  city  some  of  these  insufficient  conduits  have  been  supplemented  by  regular  sewers, 
following  the  line  of  streets  to  relieve  them  from  floods,  but  without  abolishing  the 
old  systems,  which  continue  to  perform  their  illegitimate  office  of  house  and  vault 
drains.  Several  sewers  have  been  constructed  for  the  express  purpose  of  draining  cer- 
tain public  establishments.  One  of  these  sewers  receives  the  sewage  of  the  new  dty 
hall,  and  from  two  of  the  principal  hotels,  which  is  discharged  into  the  docks  along 
Pratt  street. 

But  the  almost  universal- practice  of  getting  rid  of  excretal  sewage  \tt  by  the  simple 
well,  varying  in  depth  from  3  to  75  feet,  and  walled  up  with  dry  urick-work.  Tmi 
system  dates  from  the  foundation  of  the  city,  and  has  been  extended  with  the  growth 
of  the  city.  In  the  commercial  section  of  the  city,  contiguous  to  the  basin,  their 
wells,  although  not  exceeding  10  or  15  feet  in  depth,  in  many  places  have  a  free  com- 
munication with  the  tide,  which  rises  and  falls  within  them  through  the  interveniiif 
stratum  of  gravel.  Thus  their  contents  are  constantly  disintegrated  and  dissolved 
and  discharged,  finally,  into  the  basin,  a  process  which  has  been  going  on,  in  many 
eases,  for  half  a  century.  In  a  district  embraced  by  Charles,  Baltimore,  Pratt,  and 
Harrison  streets,  (55  per  cent,  of  these  wells  do  not  require  artificial  emptying;  in 
another  section  embraced  by  Read,  Calvert,  Biddje,  and  Cathedral  streets!  for  the 
most  part  elevated  100  feet  above  tide,  34  per  cent,  of  the  wells  are  self-draining,  it 
King  necessary  for  this  result  to  carry  them  down  to  a  depth  of  40  or  50  feet.  An- 
other district  embraced  by  Fremont,  Franklin,  Gilmer,  and  Lanvale  streets,  with  an 
elevation  of  150  feet,  where  deep  wells  are  more  general,  0*2  per  cent,  are  self-drain- 
ing. But  in  another  district,  mostly  occupied  by  old  and  indifferent  dwellings,  in- 
cluded between  Boundary,  Fayette,  Chew,  Gay,  and  Asquith  streets,  and  traversed 
by  Harford  Run,  not  more  than  5  per  cent,  of  the  wells  are  self-draining,  and  those 
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are  i  onfined  to  certain  blocks  of  new  houses.  The  remainder  of  the  wells  in  this 
district  do  not  average  a  depth  of  more  than  6  feet,  and  consequently  require  to  be 
emptied  three,  four,  or  five  times  annually.  It  is  sale  to  assume  that  one-third  of  the 
houses  of  Baltimore  are  now  provided  with  deep  or  self-draining  wells,  but  most  of 
the  water  which  is  constantly  discharged  into  them  finds  a  slow  exit  and  reaches  the 
subterranean  conduit  afforded  by  the  beds  of  gravel,  and  carry  in  solution  the  mate- 
rials for  future  noxious  exhalations.  Many  of  these  wells  are  confined  to  an  imper- 
vious soil,  und  frequently,  as  has  been  seen,  discharge  over  the  surface  into  the  street, 
or,  what  may  be  worse,  they  penetrate  a  sandy  soil  only  to  where  a  stratum  of  clay 
intervenes  to  arrest  a  downward  tiow:  and  here  the  noxious  fluids  permeate  the  sand 
in  all  directions  near  tiie  surface  and  frequently  issue  into  the  foundations  of  houses. 
An  instance  of  this  sort  can  be  cited  in  one  of  the  most  elegant  neighborhoods  in  the 
city,  having  an  elevation  of  100  feet?  with  the  surface  sloping  in  all  directions.  Here 
the  well  is  of  insufficient  depth  and  is  located  in  the  yard,  which  is  7  feet  higher  than 
the  kitchen  iioor.  Every  few  months  the  cook  is  disagreeably  notified,  by  the  water 
invading  the  kitchen,  that  the  well  needs  attention.  Tbis,  although  a  very  promi- 
nent case,  is  doubtless  an  exceptional  one  in  that  immediate  neighborhood.  There 
aire,  however,  sections  of  the  city  in  which  this  condition  of  things  is  the  rule,  and 
no  section  is  free  from  defective  wells. 

Referring  to  the  cases  of  a  porous  soil  permeated  with  such  matters  to  the  extent 
acquired  by  slow  exudation  and  capillary  attraction,  we  have  very  high  authority  for 
considering  such  conditions  eminently  insanitary.  In  his  report  on  the  sanitary  con- 
dition of  the  city  of  London  for  the  years  1866-'()7,  Dr.  Lethe  by,  health  officer,  in  dis- 
cussing the  cholera  epidemic  of  I860,  says:  "The  theory  of  Pettenkofer  is  that  the 
essential  conditions  for  the  active  manifestations  of  the  disease  are  a  porous  soil 
charged  with  excrementitions  matter  and  having  a  certain  degree  of  hydration,  as 
happens  when  the  subsoil  water  is  just  drawn  off  or  slowly  retiring.  All  these  con- 
ditions are  singularly  coincident  with  the  localization  of  the  disease  in  the  eastern 
districts  of  London  ;  for  the  soil  is  gravelly  and  therefore  very  porous  to  air  and  water, 
and  is  largely  charged  with  excrementitions  matters  derived  from  the  local  tide- 
locked  sewers.  It  is  also  remarkable  that  for  some  months  before  the  outbreak  of  the 
disease  the  subsoil  water  had  been  gradually  sinking  in  consequence  of  the  drainage 
operations  that  were  necessary  for  the  construction  of  the  main  lower-level  sewer 
and  its  branch  to  the  Isle  of  Dogs.  Now,  according  to  Pettenkofer,  it  is  exactly  under 
these  circumstances  that  a  district  is  most  liable  to  choleratic  infection." 

Here  is  the  theory  of  the  most  celebrated  sanitarian  in  Europe  confirmed  by  the 
observations  of  the  health  officer  of  London  ;  a  theory  which  finds  a  direct  applica- 
tion to  a  large  portion  of  Baltimore,  where  "  a  porous  soil  charged  with  excrementi- 
tions matter  having  a  certain  degree  of  hydration"  prevails  in  consequence  of  the  slow 
percolation  and  absorption  from  the  wells. 

In  every  part  of  the  city,  high  and  low,  among  the  rich  as  well  as  with  the  poor, 
there  is  an  escape  of  noxious  gases  from  these  privy-wells,  which  becomes  very  much 
more  disagreeable  and  apparent  during  the  heat  of  summer;  and  the  fluids  escaping 
from  kitchens  and  sculleries,  not  less  harmful  if  less  offensive,  maintain  perennial 
streams  in  all  the  gutters,  and  either  directly  or  indirectly  find  their  way  into  the 
harbor,  which  is  the  common  receptacle  for  all  the  filth  of  the  city  as  well  as  drain- 
ji«I«'  of  a  large  back  country. 

With  regard  to  the  self-draining  wells,  there  are  many  who  contend  that  the  simple 
passage  through  strata  of  sand  and  gravel  deprives  the  water  of  the  deleterious  mat- 
ter which  is  held  in  fine  suspension  or  in  solution,  and  that  this  fluid  finally  issues 
into  the  harbor  in  a  state  of  purity. 

That  these  fluids  are  not  filtered  of  their  impurities  is  conclusively  proved  by  the 
fact  that  the  water  of  the  springs  and  pumps  in  the  city,  upon  which  many  of  the 
people  have  depended  for  their  supply,  when  subjected  to  a  few  days  of  summer  tem- 
perature, exhale  the  same  foetid  gases  which  arise  from  the  docks.  The  chemical 
analyses  of  Professors  Reinsen,  Tonry,  and  others  also  proves  that  the  water  in  many 
of  these  drinking- wells  is  so  charged  with  deleterious  elements  that  the  use  of  water 
front  them,  as  well  as  from  the  springs  in  the  city,  for  drinking  purposes  has  been 
forbidden  by  the  health  department.  But  these  waters  are  far  from  being  indicators 
of  the  composition  of  the  fluids  pervading  and  constantly  flowing  from  the  substra- 
tum of  the  city  into  the  harbor.  They  have  their  pure  sources  in  the  elevated  re- 
gions at  a  distance ;  they  follow  fissures  in  the  rocks,  and  strata  more  or  less  isolated 
from  the  general  formation  under  the  city,  and  enter  it  with  a  pure  volume,  and  sub- 
sequently commingle  with  the  polluting  product-  of  the  city  in  the  wells.  They  are, 
therefore,  although  contaminated,  pure  compared  to  that  which  flows  from  the  privy- 
wells  into  the  subjacent  soil,  and  finally  into  the  harbor. 

If  a  total  suppression  of  the  privy-well  system  should  be  determined  upon  in  favor 
of  a  general  system  of  sewerage,  which  the  city  so  much  needs,  a  question  would  ariso 
as  to  t  he  most  efficacious  and  economical  method  of  carrying  out  this  measure.  If  the 
sowers  are  constructed  with  a  view  not  only  of  performing  a  sanitary  office  but  at  the 
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same  time  to  receive  and  conduct  the  volumes  of  water  which  fall  upon  the  surface 
during  storms,  it  will  necessitate  adequate  dimensions,  and  which  arc  vastly  in  excea 
of  what  the  first  duty  would  require.  These  excessive  dimensions  would  be  imposed 
upon  tubes  which  must  be  maintained  in  accurate  form  and  position,  of  smooth  and 
regular  interior,  water-tight  throughout,  and  secure  from  all  liability  to  fracture,  ob- 
struction, and  escapement,  increasing  to  a  corresponding  extent  the  cost  of  securing 
these  features.  They  must  also  be  provided  with  special  cleaning,  trapping,  and  ven- 
tilating arrangements  on  the  same  scale — features,  in  part,  unnecessary  for  the  second 
dutv  alone. 

The  dtbri*  with  which  the  public  streets  are  always  strewn — sticks,  stones,  bricks, 
and  every  variety  of  trash — will  be  constantly  swept  into  these  sewers  by  a  suddei 
torrent  of  rain,  causing  obstructions  troublesome  to  remove  and  frequently  choking 
them  to  the  extent  of  forcing  their  promiscuous  contents  into  the  streets  and  cellars. 
They  arrest  within  their  numerous  traps  deposits «f  the  foulest  nature,  requiring  the 
most  awkward  and  offensivo  operations  for  their  removal.  The  traps  for  intercepting 
gases  are  more  apparent  than  real.  The  small  body  of  water  interposed  absorbs  the 
gases  on  one  side  and  exhales  them  on  the  other,  a  process  which  increases  with  the 
pressure  within  the  sewers  ;  while  most  frequently  the  obstruction  interposed  by  the 
trap  only  determines  the  escape  of  the  gases  into  sleeping  apartments  instead  of  the 
open  air  of  the  streets. 

A  sufficient  and  uniform  supply  of  water  is  absolutely  essential  to  the  proper  operation 
of  a  sanitary  sewerage  ;  but  the  sewers,  which  are  designed  to  be  assisted  in  their  action 
by  the  surface  drainage  of  the  streets,  find  such  assistance  to  fail  them  totally  at  the 
very  period  when  it  is  most  needed,  that  of  heat  and  drought,  or  else  they  are  dis- 
rupted or  choked,  and  their  contents  divorted  by  a  deluge  of  rain  succeeding  the 
drought.  Most  frequently  the  assistance  of  the  rain  is  either  absent,  unnecessary,  or 
in  injurious  excess. 

To  |>rovido  for  the  passage  of  storm-water  requires  not  only  the  extra  expense  of 
the  large  scale  upon  which  such  nice  and  particular  work  as  required  for  sanitary  sew- 
erage must  be  executed,  but  it  requires  conditions,  due  to  the  size  of  the  vent,  least 
favorable  to  the  flow  of  the  limited  and  uniform  volume  which  alone  can  be  relied 
upon.  Instead  of  having  a  channel  with  the  least  surface* in  contact  with  the  fluid, 
which  is  the  measure  of  the  resistance  to  the  flow,  this  becomes  the  flat  arc  of  a  large 
circle,  presenting  a  much  greater  surface  of  contact  to  the  same  volume.  Where  the 
inclination  of  these  sewers  is  slight,  a  greater  depth  of  water  is  acquired  by  accumu- 
lation, with  consequent  stagnation  andputrefaction  ;  where  the  inclination  is  rapid, 
floating  solids  become  stranded  along  the  sides  and  bottom  with  still  worse  effect. 

A  consideration  which  has  influenced  the  adoption  of  the  combination  system  is  the 
advantage  of  having  the  beds  of  the  streets  to  coincide  with  each  other  where  they 
intersect,  and  thus  avoid  the  interruption  caused  by  the  gutters  of  one  street  extend- 
ing across  the  middle  of  the  other,  which  occasions  either  an  annoying  check  in  the 
speed,  a  disagreeable  jolt,  or  a  complete  stalling.  This  is  obviated  when  the  streets 
are  provided  with  sewers.  The  gutters  then  terminate  at  an  inlet  instead  of  crossing 
the  other  street,  which  enables  the  middle  of  both  to  coincide  in  a  common  plane. 

This  system  requires  such  an  extent  of  sewers  for  surface  drainage  that  it  is  com- 
bined with  the  other  as  a  measure  of  economy  and  justification.  The  evil  effect  of  it 
is  illustrated  in  the  sewerage  of  several  American  cities,  notably  the  city  of  Wash- 
ington, whose  streets  have  been  graded  and  paved  with  special  reference  to  the  driv- 
ing of  elegant  equipages  and  vehicles  of  pleasure.  Here  every  inlet  informs  th* 
passer-by  of  the  existence  of  a  stagnant  cess-pool  beneath  the  street,  or  of  the  incom- 
plete transportation  of  matters  assigned  to  an  insufficient  volume. 

In  the  city  of  Baltimore  this  gutter  interruption  is,  in  many  places,  remedied  bv 
bridging  them  over  with  plates  of  cast-iron,  corrugated  upon  the  upper  surface,  which 
yields  a  most  disagreeable  noise  to  every  passing  wheel.  At  every  heavy  ram  they 
become  choked  with  the  trash  and  garbage  washed  down  from  streets  and  alleys,  cre- 
ating an  overflow  above  them  and  leaving  a  deposit  of  putroscible  matters  beneath 
them. 

In  many  of  those  streets  coinciding  with  the  natural  depressions  on  the  surface  oi 
the  ground  the  water  accumulates  during  heavy  rains  to  such  an  extent  as  to  become 
a  formidable  obstruction  to  pedest rains,  and  frequently  invades  the  sidewalks  and 
cellars.  During  severe  freezing  weather,  with  the  ordinary  drainage,  large  accnniu- 
lations  of  ice  occur,  which  have  to  be  removed  from  time  to  time  to  enable  vehicles 
to  pass.    At  some  of  these  places  stepping-stones  have  been  provided,  at  others  a  ooid- 

idete  remedy  has  been  effected  by  sewers  below  the  surface  to  carry  off  the  storm-water. 
n  these  instances  a  sewer  for  the  surfaco  drainage,  leading  to  the  nearest  available 
outlet,  no  city  should  forego  ;  but  much  the  largest  proportion  of  the  streets  have  only 
to  drain  the  territory  in  their  immediate  vicinity,  and  but  for  the  constant  small 
stream  of  impure  water  discharged  from  the  houses  would  need  no  gutters,  for  there 
could  be  no  objection  to  the  storm-water  flowing  in  a  uniform  sheet  over  the  entire 
breadth  of  the  street  over  the  curb-stones  of  the  sidewalk,  as  its  duration  would  be 
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short,  and  concur  with  the  absence  of  pedestrains  from  the  streets.  If  the  streets 
were  so  graded  as  to  form  a  regular  plane,  instead  of  a  convex  surface,  and  thus  con- 
stitute one  broad  gutter  with  a  flat  bottom,  and  bounded  with  the  curb  of  the  side- 
walk on  either  side,  there  would  be  no  interruption  at  their  crossings,  and  the  surface 
drainage  would  be  perfect. 

So  long  as  it  is  permitted  to  discharge  impure  waters  upon  the  streets,  it  will  be  a 
necessity  to  concentrate  them  into  gutters;  but  if  the  law  compelled  all  such  fluids  to 
flow  into  sewers,  with  which  every  house  necessarily  formed  a  junction,  and  allowed 
only  the  pure  water  of  the  private  hose,  the  street-sprinkler,  and  the  storm  and  show- 
ers to  flow  upon  the  streets,  the  gutters  over  the  largest  area  might  be  dispensed  with 
and  one  crying  nuisance  abolished. 

In  every  well-governed  city  the  dirt  which  must  necessarily  accumulate  in  the  streets 
is  regularly  swept  up  and  carried  off;  and  where  the  streets  are  properly  graded  and 
paved  this  operation  is  an  inexpensive  one  and  can  be  rapidly  and  economically  per- 
formed by  machines.  In  some  cities  the  value  of  the  product  is  more  than  the  expense 
of  removing  it.  In  Baltimore,  where  the  streets  are  in  the  most  primitive  condition, 
this  process  is  an  expensive  and  tedious  one,  and  consequently  is  resorted  to  at  long 
intervals,  during  which  the  dirt. becomes  the  sport  of  the  winds,  and,  in  the  summer 
time  particularly,  is  distributed  through  the  dwellings.  But  whether  this  sweeping 
is  sufficient  or  not,  there  can  be  no  very  great  evil  in  allowing  the  washings  of  the 
streets  during  falls  of  rain  to  flow  directly  into  the  harbor.  Ire  character  and  quan- 
tity is  such  that  it  does  not  readily  undergo  offensive  decomposition,  and  its  removal 
thus  is  always  accompanied  with  that  great  preventive,  a  copious  supply  of  fresh 
water;  but  tnis  cannot  be  said  of  those  innumerable  and  perpetual  streams  of  com- 
posite fluid  which  now  flow  in  all  the  gutters,  either  lawfully  or  they  are  too  widely 
distributed  and  too  difficult  to  trace  to  be  prevented  by  the  police.  Tnat  which  finally 
reaches  the  harbor  must  contribute  its  full  share  to  its  pollution,  unless  it  has  exhausted 
its  effect  upon  the  atmosphere  of  the  city  during  its  slow  journey.  The  greater  part 
is  absorbed  by  the  sandy  soil  upon  which  the  gutters  and  pavements  are  laid,  passing 
through  the  spaces  between  the  bowlders  and  spreading  through  the  heated  soil  near 
the  surface.  The  proper  disposition  of  all  such  fluids  is  unquestionably  the  sewer  of 
sanitation. 

If  the  well-system  is  abolished — which  a  proper  regard  for  the  future  health  of  the 
community  demands — and  the  surface  drainage  continued,  with  sewers  only  in  the 
principal  depressions,  and  they  restricted  only  to  storm-water,  then  a  system  of  special 
sewerage,  devoted  exclusively  to  sanitation,  must  be  adopted.  In  this  we  have  to  deal 
with  a  subject  whose  conditions  are  constant  and  uniform,  and  within  the  range  of 
easy  calculation.  This  highly  important  operation  will  admit  of  the  application  of 
the  most  scientific  and  skillful  devices  in  the  smallest  proportions  necessary  for  one 
office,  and  enable  the  sanitary  engineer  to  accomplish  his  object  with  certainty  and 
economy.  And  if  any  apparatus  or  process  should  hereafter  be  invented  by  which  the 
barren  and  impoverished  soils  which  cover  so  large  a  territory  in  the  neighborhood  of 
the  city  may  bo  profitably  restored  to  a  healthful  and  attractive  fertilitv  as  the  result 
of  such  operations,  the  special  system  of  sewerage  will  be  the  best  calculated  for  their 
application.  The  sewer  for  receiving  the  storm-water,  though  important,  should  be 
postponed  to  that  which  is  a  necessity.  It  has  Income  imperative  to  lessen  the  nui- 
sance occasioned  by  the  present  system  of  privy-vaults,  as  well  as  that  occasioned  by 
the  drainage  from  kitchens  and  sculleries  and  overflowing  slop-tubs  and  garbage- 
receptacles,  and  that  resulting  from  the  pursuit  of  many  industries,  all  of  which  now 
join  in  the  general  chorus  of  the  gutter  rill.  The  following  from  the  Baltimore  Sun 
of  August  5,  1880,  is  pertinent  to  the  subject : 

"  Sewers,  sewage,  and  sewage  farms. — Before  long  the  city  council  of  Baltimore 
may  be  called  upon  to  consider  the  question  of  sewerage.  Dr.  Billings,  an  excellent 
authority,  has  expressed  his  opinion  that  a  system  of  sewers  is  essential  to  the  health 
of  the  city.  So  also  declare  the  State  board  of  health  and  our  local  board  of  health 
commissioners.  What  is  meant  by  'a  system  of  sewers '  we  have  yet  to  learn.  An 
intercepting  sewer,  constructed  on  the  plan  of  the  Hambleton  survey,  to  catch  and 
carry  oft'  the  drainage  that  now  finds  its  way  to  the  inner  harbor,  only  to  be  dredged 
out  again  at  a  large  annual  expense,  is  undoubtedly  desirable,  provided  sufficient  fall 
can  be  given  to  it  to  take  the  sewage  far  enough  down  the  river,  either  to  be  utilized 
on  what  are  called  '  sewage  farms/  or,  if  discharged  into  the  river  itself,  to  prevent  its 
return  by  the  inflowing  tide.  The  plan  of  sewerage  recently  adopted  in  Memphis  and 
other  cities  may  possibly  be  found  suitable  to  Baltimore.  It  consists  in  the  use  of  pipes 
to  carry  off  the  house  sewage  only,  leaving  storm-water  to  be  carried  away  by  surface 
drainage.  Such  a  plan,  with  the  surface  drainage  and  also  the  smaller  net-work  of  sew- 
ers discharging  into  the  main  intercepting  sewers,  might  be  carried  out  at  a  not  un- 
reasonable cost,  considering  the  sanitary  benefit  to  be  derived  from  it,  and  the  trouble 
and  expense  and  continual  harassment  tb  which  the  city  is  subjected  in  finding  unobjec- 
tionable dumping  grounds.  Philadelphia  is  at  this  time  experiencing  a  similar  trouble, 
not  only  from  the  poisoning  of  the  soil  by  the  liquids  from  privy- wells,  of  which  it  is 
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estimated  that  nearly  500,000  persons  make  use,  but  also  from  the  fact  that  *  the  sewage 
of  290,000  persons  daily  reaches  the  rivers,  which,  after  along  drought,  are  likely  to  be 
polluted.'    But  underlying  these  facts  is  the  important  question  as  to  what  shall  be  done 
-with  all  this  sewage.    Experience  thus  far  favors  its  use  by  distributing  it  among  sewage 
farms.    In  Massachusetts  this  distribution  of  the  sewage  on  a  small  scale  has  oeen  at- 
tended with  marked  success.    There  the  experiment  has  been  tried  at  the  Danvers  and 
Worcester  Asylums.    At  the  latter  the  sewage  farm  is  distant  half  a  mile  from  the  build- 
ing, and  the  sewage  is  carried  to  it  through  simple  trenches  and  distributed  at  the 
rate  of  3,000  gallons  per  aero.    At  the  Danvers  Asylum  the  sewage  is  carried  about  the 
land  near  to  the  house  by  iueans  of  simple  wooden  troughs,  and  it  is  said  that  *with 
a  little  intelligent  care  all  offensive  odors  are  avoided.'    In  both  instances  much  largi-r 
crops  are  raised  than  ever  before.    At  Lenox  the  subirrigation  plan  of  the  famous 
English  agriculturist,  Mr.  Mechi,  has  been  adopted,  the  sewage  being  distributed 
through  a  series  of  ordinary  tile  drains  about  a  foot  below  the  surface  of  the  ground. 
In  England  this  mode  of  distributing  sewage  has  been  extensively  used,  and  the  plan 
has  been  /ostered  by  the  annual  prizes  which  the  Royal  Agricultural  Society  offer* 
for  the  best  sewage  farms,  including  similar  farms  in  Ireland  and  Scotland.  *  There 
are  about  one  hundred  of  these  sewage  farms  in  operation  in  Great  Britain.    Accord- 
ing to  the  report  recently  published,  and  as  might  have  been  expected,  it  has  been 
found  that  the  great  market  gardens  within  easy  distance  of  large  cities  re  turn  the 
most  profit  from  the  use  of  sewage.     One  other  important  conclusion  is  reached  by  the 
committee.     It  is  in  respect  to  tue  sanitary  effects  of  sewage  on  the  hands  employed 
on  sewage  farms.     It  was  found  that  '  among  the  persons  either  living  or  working  on 
the  farms  the  average  rate  of  mortality  did  not  exceed  three  per  thousand  per  annum/ 
which  is  'not  more,' it  is  said,  'than  an  equal  number  of  selected  lives  taken  from  an 
agricultural  district.'    What  the  effect  of  sewage  on  the  health  of  field  hands  would 
be  in  our  hotter  climate  is  yet  to  be  determined." 

The  sanitary  condition  of  Baltimore  is  a  subject  worthy  the  consideration  of  both 
the  municipal,  State,  and  national  health  authorities.  That  the  existing  evils  are 
dangerous  per  se  there  is  no  evidence  to  affirm;  but  how  far  they  may  be  capable  of 
developing  any  of  the  diseases  which  need  some  germ  or  some  special  chemical  or 
phvsical  cause  for  their  initiation  is  a  subject  upon  which  science  throws  a  feeble  bat 
sinister  light.  The  combined  labors  of  those  who  pursue  chemistry,  biology,  medi- 
cine, and  physics  are  required  to  guide  the  sanitary  engineer  in  any  measures  ex- 
cept those  which  are  dictated  by  the  instinct  of  man  and  even  animals,  to  seek  pure  air 
and  water,  to  hide,  avoid,  and  banish  every  element  rejected  in  the  organic  proces* 
of  life,  or  capable  of  contaminating  the  atmosphere. 

The  ever-growing  necessities  of  an  increasing  population  should  be  met  by  a  corre- 
sponding activity  of  the  mind  and  will.  But  a  large  portion  of  the  inhabitants  of  oar 
largo  cities  find  themselves  powerless  to  obey  those  instincts  which  nature  seems  to 
have  provided  to  indicate  the  true  sources  of  health.  They  find  themselves  impris- 
oned in  close  quarters  with  thousands  of  their  fellows,  in  an  atmosphere  saturated 
with  foul  vapors,  without  the  means  of  securing  sufficient  or  appropriate  food  or  even 

fiure  water,  and  without  protection  from  the  extremes  of  heat,  cold,  and  dampness. 
t  is  for  the  more  fortunate,  intelligent,  and  thoughtful  members  of  the  community, 
who  witness  these  arsenals  of  disease  gathering  the  elements  of  avenging  epidemics, 
to  aid  with  their  influence  in  inaugurating  a  thorough  and  systematic  plan  of  sanita- 
tion, and  to  take  the  first  steps  in  a  series  which  shall  finally  complete  it. 

Epidemics  need  only  those  unknown  but  sufficient  causes  to  kindle  a  flame  which 
may  include  in  its  devastations  the  most  salubrious  as  well  as  the  most  filthy  district; 
ana  the  sordid  man  who  locks  up  his  pocket  and  votes  against  a  tax  to  prevent  or 
correct  such  evils  cannot  guard  his  own  spacious  and  luxurious  abode  against  the 
malady  his  own  avarice  has  helped  to  originate.  "Pallida  mor$  aquo  puUat pede  pom- 
perum  tabernas  regumque  turret. 
Respectfully  submitted, 

C.  W.  CHANCELLOR.  M.  D. 


APPENDIX    O. 

REPORT  OF  COMMITTEE  ON  THE  NOMENGLA  TURE  OF  DIS- 
EASES AND  ON  VITAL  STATISTICS. 

Washington,  D.  C,  October  20, 1880. 

Sir:  The  committee  upon  the  nomenclature  of  disease,  &c,  appointed  at  the  con- 
ference called  by  the  National  Board  of  Health,  in  Washington,  May  ti,  1880,  respectfully 
submit  the  following  repdrt  and  recommendations: 

As  regards  the  nomenclature,  we  have,  in  accordance  with  our  instructions,  carefully 
considered  the  matter,  and  have  communicated  the  results  of  our  deliberations  to  the 
committee  of  the  Royal  College  of  Physicians,  which  is  now  engaged  in  the  revision 
of  this  nomenclature. 

We  append  herewith  (marked  A)  a  copy  of  the  communication  which  we  have  ad- 
dressed to  this  committee,  and  the  matter  will  probably  be  presented  in  more  detail 
by  a  member  of  our  committee.  Dr.  Folsom,  who  will  visit  England  within  a  short 

As  several  Statesand  amunberof  cities  in  this  country  are  just  beginning  to  publish 
reports  of  their  mortality  statistics,  we  deem  it  expedient  to  present  at  once  a  prelim- 
inary report  as  to  the  best  methods  of  tabulating  snch  statistics,  and  upon  this  we 
would  remark  as  follows : 

I.  The  question  as  to  the  best  forms  of  tables  for  the  pu&tioation  of  such  statistics  is 
quite  different  from  the  question  as  to  the  best  forms  to  use  in  their  compilation.  Very 
much  compilation  work  must  often  be  done  to  obtain  results  which  can  be  published 
more  briefly  and  economically  in  a  very  different  form,  or  which  may  not  seem  worth 
publication  at  all  after  they  have  been  obtained. 

II.  The  three  great  objects  to  be  obtained  by  the  publication  of  mortality  statistic* 
are,  1,  as  a  warning  of  the  existence  of  an  excessive  amount  of  disease,  especially  of 
the  preventable  forms,  with  reference  to  immediate  action  ;  2,  to  educate  the  people 
as  to  the  importance  and  interest  of  such  matters,  by  getting  them  to  compare  their 
own  situation  as  to  healthfolness  with  that  of  other  communities,  and  to  see  themselves 
as  they  are ;  3,  as  material  for  the  studies  of  the  scientific  statistician  and  the  seeker 
into  the  causes  of  diseases. 

The  first  object  can  bo  best  attained  by  weekly  reports  for  towns  and  cities,  which 
reports  should  be  brief  summaries  of  the  data  of  the  previous  week.  A  postal-card 
form  for  snch  a  weekly  statement  is  appended,  which  is  essentially  the  same  as  that 
used  by  the  National  Board  of  Health.  (Appendix  B.)  It  is  advised,  to  secure  uni- 
formity in  time,  that  the  week  be  hold  to  end  on  Saturday  at  noon,  and  to  include  all 
deaths  reported  up  to  that  time,  without  reference  to  the  date  of  death. 

This  postal  report  should  be  sent  to  the  National  Board  of  Health  for  publication, 
and  the  information  contained  in  it  should  also  be  given  to  the  local  press,  with  such 
additions  and  comments  as  the  health  officer  can  conveniently  furnish.  Under  some 
is  during  the  prevalence  of  an  epidemic,  such  reports  would  be  required 


s  unnecessary  to  refer  to  the  forms  needed  for  this 
under  the  next  head. 

J     presents  the  real  difficult  ies.     We  will  Ita 

ty,  or  single  registration  district,  where  the  mortality  tables 
compiled  directly  from  the  original  records. 

III.  The  data  to  be  compiled  are  (or  ought  to  be)  date  of  death, 
birth-place  of  parents,  nativity,  occupation,  social  relation,  locality  Qj 
ward,  &c),  and  cause  of  death. 

■  The  items  "color"  and  "birth-place  of  parents"  nrc  relied  i 
nationality  of  the  decedent.  The  item  "nativity"  refiirs  to 
decedent,  and  in  useful  rather  for  genealogies!  Slid  judicial 
statistics.  (With  regard  to  the  item  "race,"  it  it  not  to  In- 
"birth-place"  or  "nativity."  The  birth-place  of  (&■.■  parents, 
on  the  certificate,  will  be  usually  taken  to  give  the  "  race.") 
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pilation  of  these  data  are  to  be  compared  to  the  living  population,  the  birth-rate,  ta* 
occupied  area,  the  meteorological  and  other  special  conditions  ox  the  environment, 
and  with  the  results  obtained  in  the  same  locality  in  previous  years. 

For  statistical  purposes,  the  month  should  be  made  the  unit  of  time,  although  ths 
tabulations  we  are  now  discussing  will  be  published  but  onoe  a  year.  For  educa- 
tional  purposes;  and  as  a  matter  of  local  interest,  it  will  be  well  to  publish  monthly 
summaries,  which,  however,  would  differ  little  in  form  from  the  weekly  report*  al- 
ready referred  to. 

IV.  The  first  table  which  a  city  should  give  in  its  annual  mortality  report,  and  which 
should  be  compiled  in  the  same  form,  should  be  one  showing  the  number  of  deathi 
from  each  cause  by  age  or  sex. 

In  all  cities  where  the  number  of  persons  of  different  races  or  nationalties  is  lam 
enough  to  make  it  worth  while  this  table  should  show  also  for  each  sex  and  age  toe 
races,  as  American  whites,  American  blacks,  English  and  Scotch,  French,  German,  Jbc. 
We  think  this  should  be  done  for  any  race  or  nationality  which  forms  5  per  cent,  or 
more  of  the  total  population. 

A  form  for  such  table  is  appended,  marked  Table  I.  So  long  aa  each  cause  of  death 
appears  separately  the  precise  nosological  arrangement  or  order  of  sequence  is  a  mat- 
ter of  minor  importance,  but  we  advise  following  the  order  of  the  nomenclature  of  the 
Royal  College  of  Physicians  that  the  order  may  be  the  same  in  all  the  tables.  The 
information  contained  in  this  table  is  essential  to  the  vital  statistician.  It  cannot  be 
abbreviated  without  losing  much  of  its  value ;  it  will  not  do  to  give  deaths  by  ages 
separate  from  those  by  sex.  The  division  of  ages,  indicated  in  this  table,  is  the  leait 
which  will  permit  of  making  comparison  with  the  statistical  reports  of  other  coon- 
tries.  It  is  desirable,  however,  that  the  deaths  under  one  year  be  still  farther  subdi- 
vided, and  that  special  studies  be  made  of  the  deaths  by  days  in  the  first  month  and 
by  months  in  the  first  year.  The  importance  of  distinguishing  the  race  or  nationality 
is  very  great  in  the  United  States  at  the  present  time.  No  other  country  presents  such 
an  opportunity  for  the  study  of  the  effects  of  race  or  nationality  in  disease  and  mor- 
tality ;  nor  will  it  be  possible  in  this  country  to  study  it  many  years,  and  hence  tin 
great  importance  of  making  use  of  the  fleeting  opportunity. 

In  those  places  where  the  birth-place  of  parents  is  not  reported  the  only  means  of 
deciding  the  race  or  nationality,  besides  the  color  distinction,  is  the  item  of  nativity, 
which  should  in  such  case  be  used,  although  it  is  of  little  value  as  regards  young  chil- 
dren. 

If  a  city  publishes  this  table  or  set  of  tables  and  nothing  else,  it  will  be  of  the  great- 
est value  for  statistical  and  sanitary  purposes. 

V.  The  second  table  to  be  compiled  should  show  the  number  of  deaths  from  each 
cause,  and  the  number  of  deaths  at  certain  ages,  by  months,  with  distinction  of  sex. 
In  most  cases,  however,  it  will  not  be  worth  while  to  publish  this  compilation  in  full, 
since  in  regard  to  many  causes  of  death  season  has  little  influence,  and  the  probabili- 
ties of  any  useful  increase  to  knowledge  from  comparison  of  mortality  statistics  with 
monthly  means  of  temperature,  humidity,  barometric  pressure,  and  other  meteorolog- 
ical data,  is,  as  regards  most  diseases,  very  slight. 

A  form  for  a  table  of  this  kind,  such  as  we  would  recommend  for  publication,  is 
appended,  marked  Table  II. 

The  compilation  form  for  table  No.  I  may  be  combined  with  the  form  for  table  Xo. 
II  in  one  large  compilation-sheet  by  placing  the  list  of  causes  of  disease  in  a  column 
between  columns  for  months  and  those  for  age. 

VI.  The  third  table  which  we  advise  should  show  the  relations  of  causes  of  death 
to  social  relations,  i.  e.,  to  marriage  and  to  occupations.  A  form  for  this  purpose  u 
appended,  marked  Table  III. 

With  this  we  close  our  recommendations  of  forms  for  municipal  mortality  statistical 
The  forms  recommended  are  not  intended  to  exclude  other  methods  of  tabulation. 
They  give  the  minimum  amount  of  mortality  statistics  which  a  city  should  publish. 
If  it  gives  these  together  with  its  population,  the  health  of  its  people  can  be  compared  with 
that  of  other  localities,  which  is  the  great  object  of  the  statistician  and  the  reason  why 
uniformity  in  the  forms  of  tabulation  is  so  very  desirable.  To  enable  the  statistician 
to  compare  the  health  of  the  same  city  at  different  periods  it  will  often  be  necessary 
to  continue  compilations  according  to  forms  already  in  use,  but  this  should  not  pre- 
vent the  use  of  the  forms  which  are  here  recommended  and  which  are  intended  to  secure 
the  means  of  comparison  with  other  places.  We  have  said  nothing  altont  tabulation 
oy  wards  or  districts,  an  we  shall  have  to  consider  tabulation  by  localities  when  speak- 
ing of  forms  for  States,  &c,  and  wc  have  not  alluded  to  or  provided  for  the  presenta- 
tion of  the  results  in  terms  involving  ratios,  either  to  living  population,  to  birth-rate, 
or  to  total  death-rate,  because  we  are  stating  the  essential  and  minimum  amount  of 
work  to  be  done  by  the  local  statistician,  but  we  think  it  highly  desirable  that  such 
computations  of  percentages  and  ratios  should  be  made  and  published  in  the  local  re- 
ports as  a  means  of  educating  not  only  the  people,  but  the  compiler. 

The  forms  of  tables  for  compiling  and  publishing  the  mortality  statistics  for  States 
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are  governed  by  the  same  principles  as  those  for  cities{  bnt  another  factor  enters  into 
them  to  a  much  greater  extent,  viz,  locality.  The  unit  of  area  for  this  purpose  in  a 
State  should  be  at  least  the  county  or  its  equivalent  (as  the  parish  in  Louisiana),  and 
in  many  cases  smaller  subdivisions  into  towns,  townships,  &c,  will  be  desirable. 
Whatever  unit  may  be  taken  the  first  thing  to  be  done  is  to  obtain  for  each  of  them 
those  compilation  tables  specified  as  a  minimum  for  the  cities :  that  is,  tables  1, 2,  &c. 
Having  done  this,  the  next  step  is  to  calculate  for  each  locality  or  unity  of  area  the 
ratio  of  the  deaths  to  the  estimated  living  population,  and  the  total  number  of  deaths 
for  the  following  classes,  viz,  for  deaths  under  one  year  of  age,  deaths  under  five  years 
of  age,  and  deaths  from  about  twenty  of  the  principal  causes  or  groups  of  causes. 

A  comparison  of  these  results  will  indicate  the  localities  in  which  further  study  and 
special  compilation  will  be  desirable.  The  tabulation  of  the  mortality  statistics  for 
the  whole  State  should  be,  first,  the  same  table  as  No.  1  for  a  city;  second,  the  same 
as  No.  2  for  a  city ;  third,  the  same  as  No.  3  for  a  city ;  fourth,  a  table  showing  com- 
parison of  number  of  births  and  deaths. 

With  regard  to  classification  by  localities  in  a  State,  there  should  be  a  table  giving 
the  total  number  of  deaths  for  each  locality  by  age,  sex,  and  month,  and  a  table  giving 
the  number  of  deaths  from  each  of  the  twenty  principal  causes  or  groups  of  causes  of 
deaths  for  each  locality.  It  will  be  understood  that  what  we  are  here  advising  for  a 
State  is  the  minimum  amount  of  statistical  information  which  it  should  furnish  with 
regard  to  its  mortality,  and  the  same  remarks  apply  to  this  as  to  reports  for  a  city 
above  referred  to. 

The  "report  on  a  uniform  plan  for  registration  reports  of  births,  marriages,  and 
deaths/'  presented  to  the  American  Medical  Association,  in  1859,  by  a  committee  of 
which  Dr.  Sutton  of  Kentucky  was  chairman,  should  also  be  consulted  by  registrars 
of  vital  statistio  <.  The  forms  of  tables  for  reporting  deaths,  given  in  that  report,  are 
mainly  taken  from  the  Massachusetts  reports  of  1854,  and  do  not  seem  as  desirable  as 
those  recommenced  in  this  report. 

We  advise  all  those  engaged  in  tabulating  mortality  reports  for  a  city  to  study  the 
forma  of  tables  used  in  the  city  of  Providence  and  in  the  District  of  Columbia.  And 
in  like  manner  those  upon  whom  rest  the  responsibility  for  tabulating  the  mortality 
statistics  of  a  State  should  especially  study  the  forms  of  tables  used  in  the  last  regis- 
tration report  of  Massachusetts,  the  last  registration  report  of  Michigan,  and  the  last 
annual  report  of  the  registrar-general  of  England,  in  which  will  be  found  additional 
forms  and  many  suggestions  of  value. 

As  a  matter  of  convenience,  we  have  had  prepared  and  append  herewith  outlines 
of  the  principal  forms  contained  in  these  reports. 
All  of  which  is  respectfully  submitted. 

JOHN  S.  BILLING8,  M.  D., 

Surgeon.  U.  S.  Army. 
THOMAS  J.  TURNER,  M.  D., 

Medical  Director,  U.  S.  Navy. 
P,  H.  BAILHACHE,  M.  D., 
Surgeon,  U.  S.  Marine  Hospital  Service. 
CHARLE8  F.  FOLSOM,  M.  D., 
Secretary  State  Board  of  Health  of  Massachusetts. 
EDWIN  M.  SNOW,  M.  D., 
Superintendent  of  Health  and  City  Registrar,  Providence,  R.  I. 
Dr.  Jambs  L.  Cabell, 

President  National  Board  of  Health. 


APPENDIX   A. 

National  Board  of  Health, 

Washington,  D.  C,  October  18,  1880. 

Sir:  I  have  the  honor  to  transmit  herewith  a  communication  from  the  committee 
on  nomenclature,  appointed  by  the  National  Board  of  Health,  United  States,  submit- 
ting suggestions  with  regard  to  the  revision  of  the  nomenclature  of  the  college,  and 
respectfully  request  that  it  .may  laid  before  the  committee  of  the  college  charged  with 
revision. 

Dr.  Charles  F.  Folsom,  a  member  of  this  committee,  will  probably  be  in  London  in 
November  next,  and  it  is  hoped  that  he  will  have  an  opportunity  of  meeting  the  com- 
mittee of  the  college  and  of  making  further  explanation. 
Very  respectfully,  your  obedient  servant, 

J.  8.  BILLINGS, 
Surgeon  U.  S.  Army,  Chairman. 
Henry  A.  Pitman, 

Registrar  of  the  Royal  College  of  Physicians,  London,  England. 
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Washington,  D.  C,  October  20,  1880. 

The  committee  appointed  at  the  conference  of  registrars  of  vital  statistics,  called 
by  the  National  Board  of  Health  in  Washington  May  6.  1880,  to  suggest  the  principal 
additions  to  and  changes  in  the  nomenclature  of  the  Royal  College  of  Physicians  of 
London  which  seem  most  desirable  at  the  present  time,  and  to  confer  with  the  com- 
mittee of  the  college  in  charge  of  revision  of  said  nomenclature  with  reference  to  the 
obtaining  of  a  uniform  system  for  Great  Britain  and  this  country,  respectfully  submit 
the  following  suggestions : 

I.  The  synonyms  of  the  new  nomenclature  should  be  made  as  complete  as  possible, 
so  that  any  name  of  a  disease  which  might  be  used  by  a  physician  educated  anywhere 
in  Europe  may  be  found  in  the  index.  This  is  especially  desirable  in  this  country, 
where  wo  have  physicians  from  all  parts  of  Europe.  The  appended,  list  of  names  of 
diseases,  which  are  not  found  in  the  index  to  the  nomenclature  of  the  college,  is  *ah- 
mitted  in  this  connection. 

II.  Malaria,  as  producing  intermittent  and  remittent  fevers  and  other  similar  affec- 
tions, is  an  important  subject  of  nomenclature  and  nosological  classification  in  a  large 
part  of  this  country,  and  it  is  desirable  that  this  group  should  be  brought  together 
and  made  distinct/ 

III.  It  is  advised  that  the  committee  cousidor  in  the  new  nomenclature  whether  a 
step  might  not  be  taken  towards  establishing  a  distinction  between  what  may  1* 
termed  clinical  and  pathologico-anatomical  nomenclature,  the  first  being  naiueftoi 
symptoms  or  groups  of  symptoms,  the  second  of  results  of  disease.  Such  a  step 
might  be  the  direction  that  certain  terms,  such  as  posterior  spinal  sclerosis,  cancer  of 
the  pancreas,  &c,  shall  bo  used  only  to  express  the  result  of  a  post-mortem  examina- 
tion; while  certain  other  terms  are  to  be  used  only  in  the  absence  of  such  an  exam- 
ination, as  is  directed  in  the  present  nomenclature  of  the  college  with  regard  to 
encephalitis. 

IV.  It  is  considered  that  the  groups  of  "General  Diseases  A"  and  "General  Diseases 
B"  are  too  large  for  any  practical  purpose.  One  of  the  chief  uses  of  a  classification 
of  diseases  in  such  a  nomenclature  is  to  enable  registrars  of  vital  statistics  to. sum- 
marize certain  facts  with  regard  to  causes  of  death.  But  the  classification  which  is 
of  value  to  the  student  of  sanitary  science  is  that  which  is,  as  far  as  possible,  based 
on  etiology. 

From  the  point  of  view  of  the  sanitarian,  to  group  small-pox,  remittent  fever,  and 
typhoid  fever  together,  simply  renders  valueless  the  statistics ;  and  the  same  may  be 
said  of  the  placing  together  rheumatism,  syphilis,  cancer,  and  phthisis. 

It  is  believed  that  both  Group  A  and  Group  B  can  be  so  subdivided  as  to  be  much 
more  convenient  for  registration  and  summarizing  than  they  now  are,  and  for  this 
purpose  the  following  scheme  is  submitted  (A) : 

The  only  points  in  which  this  scheme  varies  essentially  from  the  plan  of  the  pres- 
ent nomenclature  is  in  the  introduction  of  the  group  of  "diarrhceal  diseases,"  and  in 
the  placing  with  syphilis  the  other  venereal  diseases.  We  do  not  attempt  to  go  into 
details  with  regard  to  the  rearrangement  of  the  local  diseases,  which  will  require  in 
many  places  additions  and  transpositions  to  make  them  correspond  to  the  present 
state  of  medical  science  and  to  the  nomenclature  in  use  by  specialists. 

We  append,  however,  as  a  suggestion,  and  as  a  part  of  this  report,  papers  which 
have  been  prepared  at  the  request  of  the  committee  by  specialists,  as  follows,  viz : 

1st.  Nomenclature  of  diseases  of  the  eye  and  ear,  by  Dr.  Swan  M.  Burnett,  Wash- 
ington, D.  C. 

2d.  Nomenclature  of  diseases  of  the  nervous  system,  by  Prof.  H.  C.  Wood,  of  Phil- 
adelphia, Pa. 

3d.  Nomenclature  of  diseases  of  the  female  urinary  and  generative  organs,  by  Dr. 
James  R.  Chadwick,  Boston,  Mass. 
All  of  which  is  respectfully  submitted. 

JOHN  S.  BILLINGS, 

Surgeon,  U.  8.  Army. 
THOMAS  J.  TURNER, 

Medical  Director,  U.  S.  Xacy. 

P.  H.  BAILHACHE, 

Surgeon,  U.  S.  Marine  Hospital  Service. 

CHARLES  F.  FOL80M,  M.  D., 

Secretary  State  Board  of.  Health  of  Maseachuoette. 

EDWIN  M.  SNOW,  M.  D., 

Superintendent  of  Health  and  City  Registrar,  Providence,  E.  L 
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Proposed  eubclasaiftcation  or  grouping  of  "  General  Dleeaeee  A  "  and  "  General  Di$ea$e$  B." 

General  Diseases  A. 


Group  1.— Cholera. 

Yellow  fever 
Plague. 


■\ 


Deaths  from  each  of  these 
arately. 


will  be  reported  sep- 


Group  2.—Small-pox. 

Scarlet  fever. 

Measles. 

Rotheln. 

Mumps. 

Whooping-cough. 
Group  3.— Diphtheria. 
Group  4. — Typhus  fever. 

Typhoid  fever. 

Cerebrospinal  fever. 

Relapsing  fever. 
Group  5. — Malarial  fevers. 

Malarial  cachexia. 

Dengue. 


Group  6. — Diarrhoea,  acute. 

Diarrhoea,  chronic. 

Cholera  morbus. 

Cholera  infantum. 
Group  7. — Erysipelas. 

Pyaemia  or  septicemia. 

Puerneral  fever. 

Hospital  gangrene. 
Group  8. — Glanders,  or  farcy. 

Charbon,  or  malignant  pustule* 

Contagious  aphthae. 

Milk  sickness. 
Group  9. — Influenza. 


General  Diseases  B. 


Group  1 .  — Rheumatism — Gout. 
Group  2. — Venereal  diseases— Syphilis. 

Chancroid. 

Gonorrhoea. 
Group  3. — Cancer  and  tumors. 
Group  4. — Tubercular  diseases. 


Group  5. — Rickets,  cretinism,  scurvy,  pur- 
pura, hoBmophilia,  anaemia,  chlorosis. 
Group  6.— Diabetes. 
Group  7.— Leprosy. 
Group  8.— Beri-Beri. 


List  of  Names  of  Diseases  not  Given  in  the  Index  of  the  Nomenclature 
of  the  Royal  College  of  Physicians. 


Abscess  perinephritic. 

Abscess  periprostatic. 

Adenoma. 

Aphasia. 

Athetosis. 

Anosmia. 

Blepharoptosis. 

Blepharospasmus. 

Compression  of  brain. 

Congestion  of  brain. 

Compression  of  cord. 

Congestion  of  kidney. 

Chloasma. 

Chorion,  cystic  disease  of. 

Cellulitis. 

Coccoygodynia. 

Cylindroma. 

Diabetes  insipidus — polyuria,  polydipsia. 

Dura  mater,  ossification  of. 

Dipsomania. 

Dyspareuuia. 

Dysidrosis. 

Diplaciisis. 

Empyema. 

Entero-colitis. 

Epulis. 

Ecchymosis. 

Eclampsia  infantum. 

Ebriositas. 

Fibroma. 

Fever  typho-malarial. 

Fragilitas  ossium. 

Giant-celled  sarcoma. 

Glioma. 

Glosso-labial  paralysis — bulbar  paralysis 


Hemoglobinuria. 

Hemophila — hemorrhagic  diathesis. 

Hemorrhagic  remittent  fever. 

Headache — cephalalgia. 

Hydatids,  uterine. 

Hemicohrea. 

Hysterotomy. 

Heat    stroke — thermic    fever,    insolatio, 
ictus  solis. 

Inflammation  of  kidney — nephritis. 

Keloid. 

Lung,  acute  congestion  of. 
1  Laceration  of  cervix  uteri  (parturition). 
'  Lymphoma. 
]  Meningeal  apoplexy. 
'  Milk  sickness. 

Myxoadenoma. 

Myoma. 

Noma. 

Nostalgia. 

Nausea  marina — sea-sickness. 

Oophorectomy. 

Othematoma.   < 

Oxaluria. 

Pachymeningitis. 

Peri-hepatitis. 

Peri-nephritis. 

Peri-prostitis. 

Proctitis. 

Peri-typhilitis. 

Physometra. 

Pleurodynia. 

Pharyngitis,  acute, 
chronic. 

Psammoma. 
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NOTES   TO   PRECEDING   TABLE. 

Nos  1  and  3  show  the  high  ammonia  and  albuminoid  figures  obtained  at  the  commence- 
ment of  a  rainfall.  Nos.  2  and  4  manifest  the  purer  character  of  the  water  towards  the 
end  of  the  fall,  although  the  free  ammonia  in  No.  4  is  much  increased  on  account  of 
electric  conditions.  The  microscope  gives  the  general  constitution  of  the  atmospheric 
impurities  brought  down  by  the  rainfall.  Since  No.  1  is  the  average  water  of  four 
hours  of  rainfall,  and  No.  3  that  of  three  hours  of  fall,  it  is  plain  that  to  exclude 
impure  water  from  a  cistern,  the  use  of  the  cut-off  must  be  continued  lone  after  the 
grosser  impurities  from  the  atmosphere  and  roof  have  been  washed  away.  In  No.  5  the 
ammonia  is  high,  probably  from  products  of  combustion  deposited  on  the  roof.  These 
analyses  were  made  to  show  the  character  of  the  water  which  was  entering  the  cisterns 
for  storage. 

Nos.  6  to  16  are  samples  of  the  purest  waters  found  in  tanks.  The  large  ammonia 
figures  in  No.  6,  7,  9,  and  11  are  from  recent  rainfall.  The  permanganate  result  is 
higher  in  No.  6,  the  sample  being  from  a  shingle  roof,  than  in  the  others,  which  are 
from  slate  roofs.  The  nitric  acid  in  No.  6  is  identical  with  that  iu  No.  5,  the  estima- 
tion in  both  cases  having  been  made  to  ascertain  the  normal  figure.  The  chlorine 
of  No.  7  is  higher  than  usually  occurs  with  good  water.  The  microscopic  characters 
are  satisfactory  in  all,  the  zoospores  which  appear  in  Nos.  12  to  16  having,  so  far  as 
ascertained,  no  sinister  meaning.    They  are  present  in  the  rainfall  No.  1. 

After  the  distillation  of  the  albuminoid  ammonia  from  No.  16,  the  contents  of  the 
retort  were  permitted  to  stand  for  twenty-four  hours,  when  a  further  distillate  was 
obtained  which  contained  no  ammonia.  (See  also  No,  244.)  No.  16  was  brought  in 
by  the  sanitary  inspector,  as  a  sample  of  the  good  cistern  water  in  his  district.  Com- 
pare its  results  with  No.  44.  In  No.  17,  the  rotifers  are  noticeable.  They  seldom  occur 
i  n  water  which  gives  such  good  results  by  the  chemical  processes.  There  are  probably 
foul  accumulations  at  the  bottom  of  the  cistern,  which,  under  the  influence  of  increased 
temperature,  will  give  a  less  satisfactory  drinking  water.  Nos.  18  and  19  are  good 
waters,  obtained  by  trapping  the  sedimentary  matters  in  an  iron  tank  and  permitting 
the  oisterns  to  fill  by  overflow  from  it.  The  sandstone  filter  in  No.  19  exercises  little 
or  no  influence  on  the  purification  of  the  water.  It  was  found  to  be  a  simple 
diaphragm  through  which  the  water  passed  with  the  mechanical  separation  of  sus- 
pended particles,  but  with  no  exposure  to  oxidizing  influences.  Compare  Analyses 
262  and  263. 

Nos.  20  to  33  must  be  considered  fair  specimens  of  cistern  water.  They  will  probably 
become  tainted  during  the  summer  season.  Nos.  20  and  23  bumped  viciously  daring 
the  albuminoid  distillation. 

The  largo  oxygen  figures  corresponding  with  the  shingle  roof  are  seen  in  Nos.  27 
and  29,  where  the  free  ammonia  also  is  high.  The  origin  of  the  ammonia  in  No.  25  is 
unknown.  The  cy clops,  hydrachna,  and  ciliated  infusoria  in  Nos.  20  to  27  are  so  often 
met  with  in  waters  which  universal  experience  shows  to  l>e  wholesome,  that  their 
presence  indicates  only  a  larger  amount  of  organic  matter  in  the  waters  than  in  those 
which  precede  them  on  the  list.  The  albuminoid  figure  in  No.  27  is  high  on  account 
of  the  presence  of  these  ciliated  animalcules.  The  sediment  was  stirred  from  the  bot- 
tom of  the  cistern  before  collecting  the  water,  under  the  mistaken  idea  that  the  analyst 
required  a  goodly  proportion  of  it  in  the  sample  bottle.  The  rotifers  in  Nos.  28, 29,  and 
32  are  a  higher  phase  of  animal  development,  and  lead  the  way  to  the  more  impure 
waters  which  follow. 

Nos.  29, 30,  and  31  were  furnished  by  a  gentleman  much  interested  in  the  methods  fat 
insuring  purity  in  cistern  waters,  and  were  intended  to  illustrate  the  efficiency  of  such 
methods;  No.  29  to  show  the  character  of  the  water  from  a  shingle  roof,  collected  at 
is  customary  with  no  effort  to  exclude  roof- washing,  and  stored  in  a  cistern  which  had 
not  been  cleaned  in  four  years;  Nos.  30  and  31  to  snow  the  same  rainfall  as  shed  from 
a  slate  roof  with  a  cut-off  guarding  the  entrance  to  the  cisterns.  Unfortunately,  the 
latter  samples  were  contaminated  by  rotten  and  alcoholic  corks  in  the  containing 
vessels,  which  gave  rise  to  the  anomalous  microscopic  appearances,  and  deprived  the 
experiments  of  comparative  value. 

The  ammoniacal  contamination  in  Nos.  34  and  35  is  sufficiently  explained  by  their 
proximity  to  the ' '  works."    The  albuminoid  ammonia  in  the  latter  was  not  determined. 

Nos.  36  to  40  are  not  such  waters  as  should  be  contained  in  the  cisterns  of  public 
institutions. 

Nos.  40  to  46  are  undoubtedly  bad  waters,  the  rotifers,  vorticells,  amesboida,  Ac, 
showing  the  rankness  of  the  impurity,  and  rendering  chemical  investigation  nnneoes- 
sary.  No.  44  was  brought  by  the  sanitary  inspector  as  an  illustration  of  the  bad  cis- 
tern water  in  his  district.  No.  45  was  sent  as  a  sample  of  suspicions  water  in  connec- 
tion with  malarial  remittents  occurring  among  the  persons  making  use  of  it.  No,  46 
is  from  a  well-paved  and  non-malarions  part  of  the  city  of  New  Orleans,  It  was  fur- 
nished by  Dr.  C.  B.  White,  medical  director  of  the  Citizens'  Auxiliary  Sanitary 
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at  ion,  in  order  that  lead,  if  present,  might  be  detected,  as  the  persons  using  the  water 
had  been  affected  with  many  anomalous  symptoms.  No  lead  was  found,  bat  the  impa- 
rity of  the  sample  was  such  that  the  analyst  believed  himself  dealing  with  swamp 
water  furnished  for  the  purpose  of  testing  his  results.  During  the  progress  of  the 
analysis  a  severe  cane  or  remittent  fever  developed  in  the  house  supplied  with  the 
water.  Suspicion  was  aroused  in  the  minds  of  the  people,  and  the  cistern  was  dis- 
used. When  the  analyst  reported  the  water  as  the  essence  of  malarial  remittent,  the 
occurrence  of  this  fever  in  the  house  was  made  known  to  him.  The  albuminoid  am- 
monia in  Nos.  42,  45,  and  46  distilled  in  quantities  which  diminished  50  per  cent,  in 
successive  measures  of  50  c.  c.    In  the  others  the  evolution  was  more  rapid. 

The  principal  points  which  have  to  be  considered  in  connection  with  the  rain-water 
supplies  furnished  by  raised  cypress- wood  tanks  are: 

1st.  The  impurity  of  the  rain- water  at  the  commencement  of  the  fall,  as  shown  by 
analyses  Nos.  1  and  2,  and  even  after  the  fall  has  continued  for  some  time,  as  in  the 
sample  No.  3. 

2d.  The  additional  impurities  which  are  washed  from  the  roof,  especially  by  the 
first  portions  of  a  rain-shower.  This  is  illustrated  by  the  character  of  the  dust  which 
settles  from  the  dry  atmosphere  of  a  city.  A  specimen  of  this  dust  was  obtained  from 
some  open  upper  rooms  of  a  public  building  in  New  Orleans.  It  gave  17  3  pei  *,«nt.  of 
moisture,  34  of  matter  destroyed  by  heat,  and  44.8  of  mineral  residue.  Of  the  dry 
dust  11  per  cent,  was  dissolved  by  maceration  in  water  for  twenty-four  hours.  Six 
of  these  11  parts  were  inorganic  salts,  and  5  were  organic  matter,  which  manifested 
its  quality  by  requiring  per  100  parts  668  parts  of  oxygen  for  its  destruction,  and  yield- 
ing per  100  parts  6  parts  of  albuminoid  ammonia.  The  residue,  insoluble  in  water, 
contained  nitrogen  enough  to  furnish  .5  per  cent,  of  organic  ammonia,  indicating  the 
presence  in  it  of  organio  matters  which  prolonged  maceration  and  fermentative  changes 
might  reduce  to  a  soluble  condition. 

3d.  The  accumulation  of  this  roof- washed  nfatter  in  the  bottom  of  the  cistern  and 
the  putrefaction  or  fermentation  which  is  liable  to  be  set  up  in  it  during  warm 
weather.  The  rate  of  accumulation  was  determined  from  observations  in  fifteen  cis- 
terns to  be  about  one  inch  per  year.  The  sediment  when  dried  consisted  of  73.4  per 
cent,  of  mineral  matter  and  26.6  per  cent,  of  matter  destroyed  by  heat.  One  hundred 
parts  yielded  .54  part  of  organic  ammonia. 

4th.  The  diffusion  in  the  stored  waters  of  the  mobile  upper  layers  of  the  accumu- 
lated sediment  caused  by  the  intrusion  of  fresh  rainfalls.  The  suspended  matters  in 
a  cistern  water  thus  disturbed  are  chiefly  organic,  the  weightier  minerals  refusing  to 
rise.  Hence  the  water  is  rendered  impure  for  several  days  after  each  fall  by  matters 
which  ought  not  to  have  been  admitted  into  the  cistern,  or  which  ought  not  to  have 
been  disturbed  after  their  admission  and  original  subsidence. 

5th.  The  insufficiency  of  the  purification  effected  in  the  cleanest  and  best  of  these 
tanks,  as  compared  with  that  which  is  accomplished  in  underground  brick  cisterns. 
The  exclusion  of  light  and  the  lowered  temperature  in  the  latter  have  more  to  do  with 
the  purification  than  the  material  of  the  cistern.  Water  drawn  from  brick  cisterns 
which  were  not  sunk  was  found  at  Fort  Preble,  Me.,  during  the  summer  season  to 
have  the  same  characters  as  that  from  the  cypress- wood  tanks  of  New  Orleans.  Ex- 
treme cases  are  of  course  excluded  where  rotting  wood  contaminates  the  water. 

To  obtain  as  pure  a  water  as  cau  be  furnished  by  this  method  of  rain-storage,  the 
first  of  all  rainfalls  should  be  rejected  by  means  of  a  cut-off  until  not  only  the  roof 
but  the  atmosphere  is  thoroughly  washed ;  the  fresh  inflow  should  be  conducted  into 
the  cistern  in  such  a  manner  as  to  prevent  disturbance  of  the  contained  water;  and 
the  cistern  should  be  clean,  covered,  shaded,  and  well  ventilated.  The  cut-off  with 
ordinary  care  and  attention  will  prevent  accumulation  of  sediment  from  the  roof,  but 
it  is  doubtful  if  even  the  most  careful  persons  will  continue  its  use  long  enough  to 
insure  a  pure  water  from  the  atmosphere.  The  rain-supply  is  so  uncertain  that  when 
it  falls,  too  much  of  it  must  not  be  cast  aside,  lest  the  cistern  remain  unfilled.  People 
with  two  reservoirs  can  run  the  waste  water  into  one  for  domestic  uses  and  collect  a 
pure  rain-water  for  drinking  supplies  in  the  other:  but  the  double  cistern  is  not  com- 
mon. To  store  the  rainfall  in  a  single  cistern  ana  at  the  same  time  obtain  a  water 
for  drinking  which  shall  be  above  suspicion  is  impracticable.  The  cut-off  may  and 
should  be  used  to  wash  the  roof  and  preserve  the  cistern  from  excess  of  sediment,  but 
its  use  so  restricted  will  not  furnish  a  reliable  water.  The  raised  tanks  protect  New 
Orleans  from  the  ravages  of  typhoid  fever,  but  the  specific  poison  of  malarial  fever 
may  be  present  in  the  atmospheric  sewage  which  is  carried  into  them.  If  this  possi- 
bility cannot  be  prevented  by  the  continued  use  of  the  cut-off,  there  is  no  resource  but 
filtration.  Purification  in  the  household  of  the  small  store  of  water  required  as  a 
drinking  supply  may  be  readily  and  cheaply  effected.  The  household  filter  canS>e 
made  by  any  tinsmith.  It  consists  of  a  modified  funnel,  the  body  of  which  rests  on  a 
tin  bucket  or  receiver,  while  the  tube  projects  downward  to  the  bottom  of  the  said 
bucket.  The  lower  end  of  the  tube  is  tied  over  with  some  filtering  cloth.  Three- r 
fourths  of  its  length  is  filled  with  granulated  animal  charcoal  and  the  upper  fourth : 
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with  sand.  The  upper  end  of  the  tnbe  projects  about  half  an  inch  into  the  body  of 
the  funnel  to  permit  of  tying  a  filtering  cloth  over  the  top  of  the  Band.  The  angle 
between  this  projection  and  the  sloping  sides  of  the  funnel  serves  to  trap  solid  matter*. 
To  clean  this  filter  the  filtering  cloth  guarding  the  top  of  the  tube  has  to  be  removed, 
washed,  and  replaced.  At  longer  intervals,  when  the  filter  shows  signs  of  clogging; 
half  an  inch  of  the  upper  layer  of  sand  may  be  removed  and  replaced  by  fresh  mate- 
rial. At  yet  longer  periods  the  whole  of  the  contents  of  the  tube  may  be  dumped  out 
and  renewed.  Earthenware  is  more  durable  than  tin,  and  would  preserve  the  water 
cooler  daring  the  warm  months.  A  sample  of  cistern  water  containing  .016  part  of 
organic  ammonia,  when  purified  by  passing  through  wood  charcoal  in  a  filter  as  above 
described,  gave  .007  part.  But  animal  charcoal  should  be  used,  in  which  case  such  a 
water  as  that  of  this  cistern  would  be  reduced  almost  to  organic  purity. 

The  albuminoid  ammonia  process  affords  the  best  insight  into  the  character  of  rain- 
water in  raised  tanks,  the  results  being  uniformly  in  accordance  with  the  microscopic 
evidence.  When  the  albuminoid  amounts  are  deprived  of  their  fractional  value  by 
erasing  the  decimal  points  and  the  ciphers  which  iollow  them,  the  figures  which  are 
obtained  constitute  a  useful  scale  of  relative  impurity.  By  means  of  them  an  appre- 
ciation of  the  character  of  different  waters  can  be  conveyed  to  those  who,  while 
interested  in  the  waters  in  question,  are  ignorant  of  the  methods  of  analysis  and  of 
the  value  to  be  attached  to  the  determination  of  the  organic  ammonia.  When  it  is 
known  that  0  expresses  an  organically  pure  water  or  one  containing  .000  part,  3  or  4 
(.003  or  .004  part)  a  pure  spring  water,  10  (.010  part)  a  good  rain  water,  20  (.020  part) 
a  dangerous  water,  and  90  (.090  part)  water  from  the  swamps,  the  sanitary  position  of 
a  cistern  water,  with  an  impurity  figure  of  12,  22,  or  39,  &o.,  can  be  communicated 
with  precision. 

Nos.  47  to  75  are  samples  of  good  water  from  sound  cisterns.  Calcio  carbonate  wss 
found  in  the  residue  of  many,  as  in  Nos.  52,  54,  62,  63,  and  others,  and  was  believed 
to  indicate  leakage  from  the  soil,  but  when  found  in  Nos.  64, 65,  and  66,  in  comparatively 
large  quantity  without  a  corresponding  increase  in  the  chlorine,  the  lime  was  referred 
to  its  proper  source — the  lining  of  the  cistern.  Excess  of  total  solids  was  dependent 
on  the  lime  carbonate  except  in  Nos.  59,  62,  68,  73,  and  74,  where  clay  particles  were 
the  cause.  The  chlorine  is  large  in  No.  73  and  would  indicate  leakage  but  that  the 
microscope  shows  Wolf  River  clay  to  be  present,  and  suggests  that  the  chlorine  may 
remain  from  river  water  recently  stored  in  the  cistern.  The  albuminoid  figures  are 
under  .010  in  all  these  coses.  The  ammonia  is  variable,  and  from  the  permanganate 
results  nothing  could  be  predicated  of  these  waters  as  a  class.  Witness,  for  instance, 
the  large  figures  in  Nos.  62,  66.  and  70.  The  microscopic  characters  comprise  soot  and 
mineral  matters  with  more  or  less  of  decayed  vegetation,  zoospores,  euglena  peranema, 
acomia,  and  encbelys,  with  occasionally  the  cy clops.  The  chlorine  figures  show  the 
soundness  of  the  cisterns  and  the  impossibility  of  sewage  contamination  in  any  of 
the  waters.  Sometimes,  as  in  Nos.  58  and  59,  where  the  waters  were  uninviting  in 
appearance  from  soot  or  clay  discoloration,  and  the  cistern  in  the  latter  case  at  least 
in  such  dangerous  proximity  to  vaults,  the  question  of  wholesomeness  depended  en- 
tirely on  the  amount  of  chloriue  found.  The  free  and  albuminoid  ammonias  and  the 
permanganate  results  might  have  been  obtained  from  a  water  contaminated  by  sew- 
age, but  in  that  event  tbe  chlorine  would  have  been  higher  than  .05  and  .15  parts. 
The  traces  of  nitric  and  nitrous  acids  with  the  free  ammonia  and  the  proximity  of  the 
cistern  to  the  privy  vault  suggest  sewage  in  the  case  of  No.  75.  With  any  increase 
in  the  chlorine  this  water  would  have  to  be  considered  dangerous.  The  albuminoids 
of  tbe  water  have  undergone  oxidation  while  stored. 

Nos.  76  to  85  are  from  sound  cisterns,  as  evidenced  by  the  quantity  of  chlorine;  bat 
although  tbe  albuminoids  are  under  .010,  tbe  amount  of  vegetable  decay  and  profu- 
sion of  microscopic  life  in  the  sediment,  as  in  Nos.  77  and  78,  with  the  rotifers  of  Nos. 
76,  79,  80,  81,  and  83.  the  vorticels  of  No.  8*2,  and  the  anguillulaof  No.  84  indicate  the 
waters  as  less  desirable  than  those  which  precede  them.  No.  84  is  chemically  an  ex- 
cellent water,  but  as  anguillula  is  usually  an  inhabitant  of  foul  cisterns,  its  presence 
in  connection  with  the  small  increase  in  nitrates  was  made  the  basis  of  a  suspicion 
against  tbe  water.  This  cistern  furnished  the  supply  of  one  of  the  public  schools, 
and  a.s  such  supplies  should  be  above  suspicion,  an  adverse  report  was  rendered,  which 
Tesulted  in  orders  for  the  purification  and  disuse  of  the  neighboring  vaults  and  the 
cleaning  and  relining  of  the  cistern.  In  No.  85,  the  cistern  water  of  another  of  the 
public  6chooU,  the  comparatively  large  loss  on  ignition  called  for  a  determination  of 
the  nitrates.  Although  tbe  chemical  results  do  not  throw  doubt  on  the  water,  tbe 
lively  microscopic  field  in  connection  with  a  small  portion  of  decaying  solids  and  the 
nitric  acid  increase,  suggested  the  cleaning  out  of  the  cistern  as  a  means  of  precaution. 

In  No.  8b'  an  examination  of  the  chemical  results  would  indicate  sewage  pollution 
as  probable.  Tbe  small  oxygen  and  albuminoid  figures  with  the  relatively  large 
.amount  of  free  ammonia  might  result  from  ureal  decomposition,  especially  when  sc- 
•companicd  by  the  chlorine,  which  is  present  in  this  case.  Nitrates  were  determined 
in  this  water  on  account  of  its  suspicious  character.    Au  adverse  report  would  have 
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been  rendered,  but  the  excess  of  chlorine  was  satisfactorily  accounted  for.  A  few 
months  before,  at  the  beginning  of  the  year  1879,  the  yellow-fever  season,  some  one 
connected  with  the  institution  (Christian  Brothers1  School)  threw  common  salt  into 
the  cistern  as  an  antiseptic  or  preservative.  A  consideration  of  the  quantity  said  to 
have  been  introduced,  in  connection  with  the  subsequent  rainfall,  the  capacity  of  the 
cistern,  and  the  chlorine  found,  corroborated  this  statement  as  to  the  origin  of  the  sus- 
pected sewage  salt,  and  sustained  the  microscopic  appearances  which  until  then  had 
stood  alone  in  their  favorable  testimony. 

Nos.  87  to  101  are  shown  by  the  chlorine  to  be  samples  from  sound  cisterns,  although 
calcic  carbonate  was  present  in  them  all.  No.  91  has  a  slight  excess  of  chlorine,  but 
the  clay  particles  which  accompany  it  indicate  the  possibility  of  Wolf  River  water 
having  been  at  one  time  contained  in  the  cistern. 

Nos.  67  to  91  are  usable  waters,  judging  from  their  general  appearance  and  repute 
and  the  microscopic  characters  of  their  sedimentary  matters,  although  in  No.  90  the  albu- 
minoid figure  is  nigh,  probably  from  a  disturbance  of  the  sediment  in  the  cistern  as 
in  the  case  of  the  raised  tank  No.  27. 

Nos.  92  to  100  are  undoubtedly  bad  waters,  basing  the  opinion  on  the  microscopic 
appearances  and  the  albuminoid  and  oxygen  figures  which  testify  to  a  large  organio 
contamination  of  the  same  nature  (except  in  No.  100)  as  that  which  is  present  in  im- 
pure, freshly-fallen  rain.  Even  No.  94,  with  its  large  amount  of  carbonaceous  matter, 
as  shown  by  the  permanganate,  yields  its  albuminoid  ammonia  in  the  same  manner  as 
the  rainfall.  The  successive  distillates  of  No.  100  gave  .06,  .03,  .01  of  organic  ammo- 
nia. 

Nos.  95  and  96  have  the  albuminoids  small  compared  with  the  others,  but  in  other 
respects  they  are  similar.  But  for  such  cases  and  those  which,  like  No.  90,  have  the 
albuminoids  higher  in  an  apparently  purer  water,  the  amount  of  organic  ammonia 
would  be  the  index  of  the  character  of  rain-water  stored  in  sound  cisterns. 

Nos.  93  and  94  are  from  cisterns  which  were  used  by  a  settlement  of  100  people,  25 
of  whom  were  seized  by  yellow  fever  during  the  epidemic  of  1878;  mortality,  13. 

The  owner  of  the  cistern  from  which  No.  97  was  obtained  was  suffering  from  an  at- 
tack of  malarial  hematuria,  simulating  yellow  fever,  at  the  time  of  the  examination. 
The  analyst  is  indebted  for  the  sample  and  for  the  privilege  of  investigating  the  feb- 
rile case  to  the  kindness  of  Dr.  Wirt  Johnson,  secretary  of  the  Mississippi  State  board. 

The  nitrites  in  Nos.  92,  96,  and  100  must  have  been  formed  during  the  storage  of  the 
waters,  as  the  cisterns  are  manifestly  impermeable. 

Nos.  98  and  99  are  condemned,  irrespective  of  their  proximity  to  vaults.  They  show 
that  a  cistern  can  be  made  practically  impervious,  for  in  them  any  leakage  would  be 
shown  by  an  excess  of  chlorine. 

Three  hundred  people  use  the  water  No.  100. 

The  large  amount  of  free  ammonia  in  No.  101  indicates  sewage  or  a  condition  of  cis- 
tern which,  interferes  with  the  natural  process  of  purification.  The  chlorine  figure 
contra-indicates  sewage  pollution.  The  microscopic  appearances  in  this  water  were 
deceptive.  No  vegetable  decay  was  discovered.  The  study  of  this  sediment  and  of 
others  in  connection  with  it  showed  that  a  water  containing  much  organic  matter  in 
solution  may  give  no  indication  of  its  character  under  the  microscope  if  it  is  drawn 
without  disturbing  its  perfect  sedimentation.  If,  however,  there  is  present  in  the  sam- 
ple bottle  some  small  particles  of  decaying  vegetation,  much  organic  life  will  be  found 
around  them  if  the  water  is  impure.    (See  analyses  Nos.  126  and  127.) 

In  Nos.  102  to  115  tue  albuminoid  figure  is  below  .010.  They  are  samples  of  good 
water  drawn  from  leaky  cisterns.  They  do  not  show  the  presence  of  sewage  pollution, 
but  they  are  liable  to  be  contaminated  at  any  moment.  Relining  would  suffice  to 
render  them  valuable  reservoirs,  provided  there  is  no  collection  of  filth  in  their  neigh- 
borhood ;  but  in  No.  109,  for  instance,  where  the  vault  is  represented  as  being  only  5 
feet  distant,  no  measure  less  radical  thau  the  disuse  of  the  cistern  could  be  considered 
compatible  with  sanitary  requirements.  In  this  case,  the  small  amount  of  free  am- 
monia guarantees  wholesomeness  for  the  present.  In  other  samples,  as  Nos.  107  and 
114,  the  absence  of  free  ammonia  bespeaks  present  purity.  In  No.  Ill,  where  the  am- 
monia might  be  considered  suggestive  of  urea,  the  microscopic  characters  free  the 
water  from  suspicion.  In  No.  112,  also,  the  mi  rroscopic  evidence  is  valuable  The 
cistern  from  which  No.  106  was  obtained  could  hardly  be  called  a  rain-water  reservoir. 
It  was  supplied  originally  by  the  rainfall  from  the  roof  of  a  hotel ;  but  the  building 
having  been  destroyed,  the  cistern  was  disused  for  several  years  until  water  was  dis- 
covered in  it  by  some  colored  squatters,  who  resumed  its  use.  The  water  supply  is  de- 
rived from  the  soil,  like  that  of  a  shallow  well. 

Nos.  108  and  115  have  the  chlorine  quantity  no  larger  than  that  of  some  raised  tanks, 
but  cistern  waters  which  obtain  such  chlorine  figures  from  roof  washings  are  usually 
highly  charged  with  organic  impurities.  The  purity  of  these  specimens  appears  to  in- 
dicate that  the  small  increase  in  the  chlorine  comes  from  the  soil  by  leakage.  No.  112 
was  at  one  time  stored  with  Wolf  River  water,  and  preserved  the  clay  in  the  sediment 
as  a  record  of  the  storage.  The  large  loss  on  ignition  in  114  appears  to  have  been 
moisture  chiefly. 
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Nob.  116  to  119  leak.  No.  117  to  a  small  extent,  so  that  it  is  only  by  comparing  the 
general  character  of  the  water  with  the  chlorine  figure,  as  in  Nos.  108  and  115,  thai  the 
leakage  can  be  established.  In  a  sound  cistern  .3  part  of  chlorine  would  be  accom- 
panied by  a  greater  amount  of  organic  impurity  than  is  present  in  this  case.  Chem- 
ically urea  might  be  decomposing  in  these  cisterns,  but  the  microscopic  characters 
cont  ra- indicate  the  supposition.  No.  116  with  its  .010  part  of  albuminoid  ammonia  is  as 
good  a  water  as  many  previously  recorded  which  yields  less,  while  Nos.  120  and  121, 
with  .005  aud  .007,  respectively,  seem,  from  the  microscopic  appearance**,  to  be  \tm 
desirable  waters  than  even  No.  116.  The  permanganate  results  m  Nos.  116,  120, 122, 
which  Are  from  slate  roofs,  differ  very  noticeably  from  the  others  in  this  list  which 
are  shed  from  shingles.  The  comparatively  large  amount  of  free  ammonia  in  No.  122 
with  its  proximity  to  the  vault,  renders  communication  between  the  reservoirs  a  prob- 
ability; but  the  small  quantity  of  nitrates,  and  especially  of  chlorine,  show  this  to  be 
slight*,  if  any.  In  view,  however,  of  the  possibility  of  danger,  this  cistern  should  be 
condemned. 

Nos.  123  to  125  are  undoubtedly  bad  waters,  although  the  absence  of  free  ammonia 
and  nitrates  proves  freedom  from  sewage.  The  cistern  of  No.  123  was  examined  after 
the  analysis  and  found  to  be  in  want  ot  repairs ;  its  contents  rose  and  fell  with  the 
ground  water.  No.  124  was  furnished  in  conuection  with  cases  of  malarial  remittent 
Fever,  which  prevailed  in  the  house  supplied  by  this  water.  Its  albuminoid  ammonia 
distilled  thus:  .07,  .03,  .015,  .005  =  .024  part.  The  absence  of  sinks  and  stables,  and 
small  amount  of  free  ammonia,  show  that  there  can  be  no  recent  animal  matter  to  ac- 
count for  the  chlorides.  No  particulars  were  furnished  concerning  the  cistern  from 
which  No.  125  was  obtained,  except  the  verbal  remark,  in  response  to  the  inquiry  of 
the  analyst  as  to  whether  he  was  dealing  with  a  very  foul  well  or  cistern  water,  that 
the  cistern  was  in  want  of  repairs  aud  was  not  used  much. 

Nos.  126  to  129  were  condemned  as  contaminated  with  sewage,  the  opinion  being 
based  on  the  fact  of  leakage  and  the  proximity  of  vaults;  on  the  incomplete  oxidation 
of  organic  matter  which  had  taken  place  in  No.  127,  and  on  the  nitrates  and  micro- 
scopic characters  in  No.  128.  No.  126  illustrates  the  dilticulty  which  is  sometimes  pre- 
sented in  determining  the  presence  of  sewage  in  a  cisteru  water  from  the  laboratory 
examination  alone.  Nos.  120  and  126  were  sent  for  analysis  without  information  con- 
cerning the  surroundings  of  the  cisterns,  the  samples  being  simply  lettered  for  identifi- 
cation. Leakage  from  the  soil  was  established  in  No.  120  by  the  chlorine  being  larger 
than  was  consistent  with  soundness,  unless  the  water  had  been  highly  charged  with 
impurity  from  roof-wasbings,  which  was  manifestly  not  the  case,  while  the  absence  of 
sewage  was  proved  by  the  small  amount  of  free  ammonia.  But  notwithstanding  the 
favorable  results  of  the  albuminoid  and  permanganate  processes,  the  water,  on  account 
of  its  sediment,  was  not  considered  unexceptionable.  In  No.  126,  however,  although 
leakage  was  distinctly  proveo,  neither  the  ammonias  nor  the  oxygen  could  discoun- 
tenance the  idea  of  sewage,  nor  could  they  prove  its  presence,  for  many  sound  cisterns 
had  yielded  similar  result  a.    The  microscope  indicated  the  water  as  organically  im- 

Eure,  without  showing  that  the  impurity  was  derived  from  animal  waste.  The  leak, 
owever,  was  small,  yielding  only  a  total  of  8  parts.  At  least  one-half  of  this  total 
must  have  come  from  the  roof,  leaving  only  4  parts  or  less  as  due  to  leakage.  Never- 
theless, this  small  proportion  contained  1.3  parts  of  chlorine.  The  ground  water  of  a 
pure  soil  would  have  contributed  earthy  salts  to  a  considerable  extent  along  with  this 
quantity  of  chlorine.  The  probability,  therefore,  was  that  the  chlorine  came  from 
sewage  infiltration,  and  an  opinion  to  that  effect  was  rendered.  The  surroundings  of 
the  cistern  when  made  known  to  the  analyst  appeared  to  sustain  this  view  of  the 
impurity  of  its  contents. 

In  Nos.  130  to  136  the  nitrates  present  show  these  waters  to  he  tainted  by  that  which 
has  percolated  through  the  soil  and  lost  its  organic  nitrogen  by  oxidation.  These 
water  samples  may  or  may  not  be  unwholesome,  but  the  cisterns  from  which  they  were 
drawn  are  situated  where  their  leaky  condition  exposes  them  to  a  possible  inflow  of 
organic  impurity.  The  likelihood  of  this  can  be  best  determined  by  an  inspection  of 
the  sources  of  filth  in  their  neighborhood.  Many  of  the  waters  from  sound  cisterns 
give  ammonia;  albuminoid  and  oxygen  figures  similar  to  those  in  this  list.  No.  131, 
for  instance,  may  be  compared  with  No.  52,  and  Nos.  130  and  134  with  Nos.  4tt  and  49, 
but  the  characters  of  the  sediment  are  essentially  different. 

Calcic  carbonate  is  recorded  as  present  in  all  these  waters,  but  in  No.  135  it  existed 
in  minute  quantity  compared  with  the  total.  On  this  account,  together  with  the 
amount  of  chlorine  and  nitrates,  sewage  infiltration  oxidized  in  its  passage  was  inferred 
as  a  contamination  of  the  water.  From  the  analysis,  it  was  uncertain  whether  this 
water  was  drawn  from  a  well  or  a  leaky  cistern,  and  as  no  information  accompanied 
the  bottle,  other  than  that  it  came  from  106  Union  street,  Memphis,  and  as  no  person 
appeared  to  make  inquiries  concerning  the  result  of  the  examination,  a  sanitary  in- 
spector was  dispatched  to  the  premises  with  instructions  to  bring  therefrom  a  sample 
of  the  water  supply  and  to  make  note  of  its  source.  The  specimen  returned,  which 
was  reported  as  from  a  cistern,  was  examined  as  to  its  total  solids  and  amount  of 
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chlorine,  and  these  agreeing  with  the  results  already  obtained,  the  cistern  was  recorded 
as  leaky  and  liable  to  intrusion  of  sewage.  This  case  possesses  some  interest,  as  an 
attempt  was  made  by  means  of  it  to  throw  doubt  upon  the  accuracy  of  the  writer's 
analytical  work  in  Memphis.  Interested  motives  apparently  lay  at  the  bottom  of  this 
effort,  the  financial  interests  of  individuals  as  opposed  to  the  sanitary  interests  of  the 
community.  Two  weeks  or  more  after  the  writer  had  left  Memphis,  a  card  appeared 
in  one  of  the  papers,  wherein  a  Mr.  Moore  stated  that  he  knew  a  gentleman  in  Union 
street  who  had  presented  to  the  analyst  a  gallon  of  pure  rain-water,  which  had  been 
condemned  after  examination  as  from  a  leaky  cistern.  It  fortunately  happened  that 
the  water  from  106  Union  was  the  only  sample  from  that  street  which  was  upon  the 
record.  Pure  rain-water,  understanding  by  that  phrase  water  collected  from  the  clouds 
or  perhaps  from  the  roof  in  clean  dishes,  certainly  does  not  contain  29  parts  of  total 
solids  of  which  13  are  lost  on  ignition,  2.7  are  chlorine,  and  .549  nitric  acid,  while  its 
ammonia  is  greatly  in  excess  of  .002  and  its  albuminoids  seldom  as  low  as  .010.  That 
some  mistake  had  been  made  by  the  gentleman  who  collected  the  sample  was  apparent ; 
and  as,  on  several  occasions,  the  writer  had  found  that  an  explanation  of  anomalous 
analytical  results  could  be  obtained  when  honestly  sought  for,  as  in  the  case  of  the 
common  salt  in  No.  86,  the  Wolf  River  clay  in  No.  112,  anrfthe  lager  beer  and  alcoholic 
traces  in  waters  which  were  not  recorded  after  the  impurity  in  the  containing  vessel 
was  detected,  he  believed  that  in  this  esse  also  the  explanation  might  be  discovered. 
On  instituting  inquiries  at  106  Union  street,  it  was  ascertained  that  Mr.  Moore  himself 
lived  there;  and  as  the  man  who  knew  the  gentleman  who  collected  the  pure  rain- 
water seemed  to  be  intimately  associated  with  the,  gentleman  himself,  it  was  felt  to  be 
useless  to  attempt  to  obtain  the  particular*  «n  the  collection,  as  the  motives  which 
dictated  the  publication  of  the  card,  instead  of  a  communication  to  the  analyst  in  the 
first  instance,  would  be  equally  effectual  in  suppressing  any  investigation  into  the 
origin  of  the  chlorine  in  the  so-called  pure  rain-water.  No  notice  was  taken  of  the  card 
at  the  time,  but  more  recently  when  the  gallon  of  pure  rain-water  made  its  appearance 
in  print  a  second  time,  a  friend  of  the  writer  who  was  cognizant  of  the  circumstances 
rose  to  explain.  The  analyst  is  indebted  to  Dr.  F.  W.  Reilly  for  his  defense.  But  the 
explanation  which  is  required  is  not  how  chlorine,  &c,  came  to  be  discovered  in  a 
pure  rain-water,  but  how  they  came  to  be  there.  The  gentleman  whom  Mr.  Moore 
know 8,  knows  more  about  this  than  anybody  else;  or  if  he  does  not,  he  ought  to. 

The  samples  Nos.  137  and  140  illustrate  rank  pollution  by  sewage,  with  ineffectual 
efforts  at  purification  by  natural  filtration.    Urea  gives  no  result  by  the  permanganate 

Srocess,  and  if  decomposition  has  taken  place  it  gives  none  by  the  albuminoid  process, 
ut  when  it  enters  a  cistern  or  well  there  usually  comes  with  it  or  with  its  remains, 
sufficient  organic  impurity  recognizable  by  these  processes  to  condemn  the  water. 

Nos.  138  to  140  were  from  three  neighboring  cisterns  situated  in  an  unsanitary 
locality,  with  the  draiuago  of  the  neighborhood  tending  to  the  position  of  the  last 
mentioned.  The  house  supplied  by  No.  140  was  notably  unhealthy :  two  cases  of 
malarial  remittent,  of  severe  type,  were  reported  from  it,  and  four  of  yellow  fover, 
during  the  few  months  preceding  the  analysis.  This  water  has  higher  albuminoids 
than  that  of  the  New  Orleans  drainage  canals. 

Nos.  141  to  149  were  specially  selected  samples.  The  amount  of  chlorine  present  in  an 
underground  cistern  water  having  been  made  the  measure  of  its  leakage  when  present 
in  excess  of  the  quantity  usually  found  in  raised  tanks,  a  large  number  of  the  Mem- 
phis cisterns  were  examined  by  means  of  the  simple  chlorine  estimation.  From  the 
number  so  examined  these  specimens  were  sent  for,  that  their  character  might  be 
thoroughly  investigated  to  illustrate  the  quality  of  water  with  which  a  given  quantity 
of  chlorine  might  probably  correspond.  The  albuminoids  in  the  majority  suffice  to 
condemn  irrespective  of  the  nitrates  and  chlorine  present. 

Nos.  141, 143, 146,  and  14eJ  are  less  charged  with  organic  impurity.  The  free  ammonia 
is  also  noticeably  less  in  these  than  in  the  others.  The  microscopic  characters  are 
satisfactory  only  in  No.  141.  Where  the  leakage  is  established,  and  there  is  doubt  as 
to  the  unwholesomeness  of  the  water,  the  proper  action  is  manifestly  to  condemn  the 
cistern  to  disuse  or  repairs,  according  to  its  vicinity  to  vaults,  stables,  and  like  sources 
of  impurity,  to  the  direction  of  the  drainage,  and  to  the  level  of  the  ground  water  in 
relation  to  the  depth  of  the  cistern.  The  total  solids  in  No.  149  and  probably  in  Nos. 
144  and  148  contra-indicate  the  use  of  the  water  irrespective  of  organic  impurity.  The 
absence  of  living  organisms  in  No.  149  is  noteworthy. 

Four  hundred  and  forty-nine  Memphis  cisterns,  excluding  the  9  samples  above  re- 
corded in  full,  were  examined  as  to  their  chlorine  amounts,  with  the  following  results: 
No.  of  cistern*.  Chlorine. 

127 under  .  075  part. 

82 075  to  .  15  part. 

82 15   to. 30 part. 

158 over. 30  part. 

449 
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Those  containing  nnder  .075  part  were  reported  as  from  cisterns  undoubtedly  sound, 
and  as  being  probably  pnre  waters.  Where  the  chlorine  ran  from  .075  to  .15  the  cis- 
tern was  reported  as  probably  sound,  the  chlorine  increase  being  referred  to  organic 
matter  from  the  roof  which  wonld  tend  to  throw  donbt  npon  the  wholeeomeneas  of  the 
water.  With  the  chlorine  ranging  from  .15  to  .30,  leakage  to  a  small  extent  was  indi- 
cated, or  a  most  unwholesome  condition  of  the  water  from  accumulations  of  organic 
matter.  These  cases  were  recorded  as  probably  leaky ;  while,  where  the  chlorine  was 
in  excess  of  .3  part,  the  leakage  was  considered  established. 

Nos.  150  to  182  are  samples  of  undoubtedly  good  well-waters.    A  few,  as  in  No.  158, 
have  the  dissolved  solids  somewhat  high,  but  experience  has  shown  that  no  evil  effects 
can  be  attributed  to  them.    Their  proportion  of  earthy  salts  is  small.    No.   182  was 
the  only  specimen  which  gave  a  marked  cloudiness  on  boiling.    On  account  of  the 
large  loss  on  ignition  the  nitrates  in  Nos  179  and  180  were  determined.     In  all  the  sam- 
ples the  free  ammonia  does  not  exceed  .002,  and  the  albuminoid  ammonia  is  under  .010 
parts.    The  results  of  the  permanganate  deoxidations  are  strikingly  different  from 
those  yielded  by  the  stored  rain-waters.    Dr.  Tidy,  who  relies  mainly  on  the  perman- 
ganate process,  regards  waters  as  of  doubtful  character  which  require  more  than  .15 
parts  of  oxygen.    Few  of  those  in  this  list  exceed  this  amount.    The  chlorine  varies 
much  in  quantity  and  £ives  little  information  of  sanitary  interest.    It  is  sometimes 
stated  that  if  the  chlorine  yielded  by  the  well-waters  of  a  given  district  is  known,  any 
increase  in  a  particular  water  would  give  grounds  for  suspecting  animal  impurity. 
Theoretically,  this  appears  to  be  sound  reasoning,  but  practically  there  is  not  that 
uniformity  in  the  chlorine  figures  of  even  a  limited  district  which  would  enable  one 
to  form  an  opinion.    Witness  the  varying  quantities  in  the  Grenada  waters.    The 
only  valuo  of  the  chlorine  estimation  is  the  testimony  it  bears  to  the  nature  of  the 
inorganic  matters  which  make  up  the  sum  of  the  total  solids. 

The  microscopic  characters  are  definite,  the  rotifers  in  Nos.  154  and  159  constituting 
the  only  exceptions.  These  animalcules  are  usually  found  in  waters  yielding  larger 
albuminoid  and  oxygen  figures.  No.  177  is  a  sample  of  water  as  pure  (using  the  word 
in  both  its  chemical  and  sanitary  sense)  as  can  be  found  in  nature.  It  is  rain-water 
deprived  of  its  atmospheric  impurities  by  filtration  through  a  bed  of  clean  sand. 

The  surroundings  of  most  of  these  wells  are  satisfaotory.  Elliott  and  Duckbill  are 
settlements  consisting  of  not  more  than  a  dozon  scattered  houses  with  the  wells  at  a 
distance  from  sources  of  contamination,  and,  in  the  majority  of  instances,  carefully 

?rotected.  No.  165  is  at  a  cross-roads,  several  hundred  yards  from  the  nearest  house. 
ayne's  place,  No.  164,  is  a  country  house.  The  house  in  the  village  of  Brandon,  from 
which  No.  150  was  taken,  is  so  separated  from  adjacent  dwellings  as  to  be  virtually  a 
country  house ;  so,  also,  with  some  of  the  houses  supplied  by  the  Holly  Spring  waters. 
No.  180  is  from  beyond  the  city  limits  of  Memphis.  The  Grenada  wells,  although 
situated  in  a  comparatively  settled  locality,  have  no  vaults  in  their  neighborhood  to 
permeate  the  soil  and  contaminate  their  waters.  Surface  receptacles  and  dry  earth 
are  in  general  use  in  Mississippi  with  the  drainage  away  from  the  water  source. 

The  list  of  well-waters  which  may  be  called  of  fair  or  usable  Quality  is  exceedingly 
small,  containing  only  two  samples,  Nos.  183  and  184,  out  of  eighty-nine  examined. 
Tho  former  has  the  albuminoids  rather  high,  but  is  otherwise  satisfactory.  The  latter 
gives  large  permanganate  results,  which  are  believed  to  be  from  carbonaceous  matter 
in  the  sample  bottles. 

Nos.  185  to  187  are  the  only  waters  which  require  to  be  condemned  on  account  of 
their  total  solids,  which  consist  largely  of  lime  salts.  Other  specimens  of  well  and 
cistern  water  have  large  mineral  residues,  but  they  are  accompanied  by  organic  traits 
which  would  condemn  the  water  irrespective  of  the  dissolved  solids. 

Nos.  188  to  194  are  unwholesome  waters  from  excess  of  organic  impurity,  but  in  none 
of  them  is  there  ground  for  supposing  contamination  from  vaults.  No.  188  is  an  ex- 
tremely hard  water;  its  excess  of  chlorine  is  apparently  geologic.  No.  189  does  not 
represent  a  fair  sample  of  the  water  furnished  by  the  well.  A  new  pump  had  been 
inserted  on  the  day  before  the  collection  was  made,  and  much  organic  matter  which 
under  ordinary  circumstances  would  have  lain  quietly  at  the  bottom  waa  diffused 
through  the  water.  The  well  from  which  No.  190  was  drawn  was  in  bad  condition, 
its  wood-work  much  decayed.  No.  191  yielded  a  dark-colored  hygroscopic  and  acrid 
matter  in  the  residue.  The  loss  on  ignition  was  large  from  imperfect  drying.  This 
water  was  reputed  excellent  and  wholesome.  When  the  analytical  results  were  made 
known,  the  impurity  was  referred  by  the  owner  of  the  well  to  certain  foul,  disused 
vaults  in  tho  neighborhood,  but  the  distance  of  these  vaults,  the  shallowness  of  the 
well,  the  direction  of  drainage,  and  particularly  the  absence  of  nitrates,  seemed  to 
contra-indicate  this  supposition.  A  close  inspection  by  tbe  writer  excluded  every 
possible  source  of  impurity  except  that  constituted  by  manure  on  the  surface.  The 
well  was  situated  in  a  richly  manured  kitchen  garden  in  which  were  many  fruit-trees. 
The  surface  layer  consisted  of  a  dry,  porous  sand,  but  the  tree-roots  extended  below 
this  through  the  clay  to  the  water-bearing  stratum.  The  idea  was  therefore  suggested 
that  surface-water  might  be  led  into  the  well  along  the  roots  or  through  channels 
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formed  by  their  decay.  This  theory  of  the  contamination  received  rapport  by  a  con- 
sideration of  the  surroundings  of  the  well  which  yielded  No.  192.  Near  by  were  no 
vaults  or  other  sources  of  impurity^  nothing  but  the  manured  soil  and  fruit-trees. 
Similar  conditions  were  anticipated  in  No.  193,  and  when  an  inspection  was  made,  the 
trunk  of  a  large  silver-leaf  poplar  was  found  to  arise  from  the  soil  within  3  feet  of  the 
well,  while  the  fence  of  the  kitchen  garden  ran  alongside.  In  the  case  of  No.  194. 
the  well  was  surrounded  by  large  trees  and  an  unused  well  half-filled  with  decayed 
leaves  was  situated  within  20  feet  of  it.  This  sample  differed  from  all  the  others  in 
yielding  its  albuminoid  ammonia  in  quantities  which  diminished  50  per  cent,  in  suc- 
cessive distillates. 

Nos.  195  to  202  are  good  waters  notwithstanding  the  presence  of  the  nitrates.  But  for 
the  nitric  acid  no  suspicion  would  attach  to  them.  As  it  is,  the  surroundings  of  the 
wells  appear  to  indicate  that  the  nitrogen  of  the  acid  is  well  removed  from  its  anterior 
state  of  organization.  The  three  samples  from  Mobile  are  from  a  water-bearing 
stratum  which  is  cut  off  from  surface  contamination  by  an  impervious  layer  of  day. 
The  nitrates  are  therefore  the  remains  of  organic  matter  which  entered  the  stratum  at 
its  outcrop. 

No.  203  has  a  higher  albuminoid  figure,  but  its  small  amount  of  dissolved  solids  and 
its  microscopic  characters  place  it  among  the  nsable  waters. 

Nos.  204  to  207  contain  traces  of  nitrous  acid,  without  any  coexisting  nitrates.  No. 
205  is  apparently  a  good  water;  No.  206  is  probably  good.  The  well  from  which  the 
latter  was  obtained  nad  been  cleaned  out  a  few  days  before  the  sample  was  submitted 
and  the  water  was  not  entirely  free  from  the  effects  of  the  disturbance.  No.  204  was 
also  turbid  from  interference  with  its  natural  sedimentation.  On  account  of  the  large 
loss  by  heat  in  No.  207  the  nitric  acid  was  determined;  but  with  negative  results. 
The  microscopic  characters  of  this  water  are  decidedly  inconsistent  with  purity,  and 
in  connection  with  the  nitrites  should  cause  it  to  be  received  doubtfully  in  spite  of  its 
freedom  from  albuminoids. 

Nos.  208  and  210  are  condemned  on  account  of  the  free  ammonia  which  they  contain. 
In  the  latter  the  loss  on  ignition  called  for  a  determination  of  the  nitrates.  It  is  no- 
ticeable that  in  several  instances  of  contaminated  well  and  impure  cistern  water  an- 
guillula  is  present,  unaccompanied  by  any  other  living  forms,  as  in  Nos.  42  and  43, 
already  reported,  and  in  Nos.  220,  230,  235,  and  236. 

In  Nos.  209  and  211  the  trace  of  nitrons  acid  is  not  associated  with  nitrates.  They 
are  both  bad  waters ;  in  the  latter  the  inorganic  solids  are  sufficient  to  interdict  its 
use.    They  consist  mainly  of  lime  salts. 

Nos.  212  to  214  contain  traces  of  nitrites  along  with  nitrates.  The  last,  however,  is 
a  good  water  in  other  respects  except  in  containing  an  excess  of  dissolved  solids.  Or- 
ganically it  is  pure,  but  the  well  which  contains  it  is  liable  to  invasion  by  nuoxidized 
matters,  and  hence  should  be  condemned.  No.  207  gives  similar  albuminoid  and  per- 
manganate results  and  contains  also  a  trace  of  nitrites,  but  its  freedom  from  dissolved 
solids  and  accumulations  of  oxidized  nitrogen  renders  the  well  which  furnishes  it  a 
less  suspicious  source  than  that  which  yielded  No.  214.  In  No.  213  the  nitrites,  as  in 
the  two  other  cases,  evidence  the  proximity  of  the  organic  store-house  which  furnished 
the  nitrates,  and  the  microscope  testifies  to  impurity,  although  the  free  and  albumi- 
noid ammonia  and  the  oxygen  figures  were  low  at  the  time  of  the  examination,  so  low 
that  the  water  would  have  been  pronounced  pure  by  any  or  all  of  the  chemical  meth- 
ods which  do  not  include  a  valuation  of  the  nitrites  and  nitrates.  The  sample  exam- 
ined no  doubt  was  pure,  and  a  report  to  that  effect  would  have  been  correct  in  so  far, 
but  the  object  of  the  sanitary  officer  in  investigating  a  water  comprehends  more  than 
an  opinion  on  the  half  gallon  submitted  to  him.  The  purity  of  this  water  depends 
upon  circumstances  which  are  liable  to  be  changed  by  the  first  rain  shower  or  other 
accident  which  will  cause  a  more  rapid  inflow.  The  life  in  the  sediment  shows  that 
there  must  have  been  more  albuminoids  in  the  water  at  a  recent  period,  and  the  ni- 
trites that  the  impurity  may  recur  at  any  moment. 

Nos.  215  to  239  are  contaminated  by  sewage.  In  many  the  excess  of  inorganic  solids 
depends  entirely  upon  the  presence  of  sewage  salts,  chlorides,  alkaline  carbonates, 
and  nitrates.  The  free  ammonia  in  some,  as  Nos.  231  to  234,  is  excessive  :  in  others, 
as  Nos.  225,  228,  and  239,  it  has  almost  disappeared,  but  enough  of  the  albuminoids 
persist  to  condemn  the  waters  without  reference  to  the  existing  nitrates.  The  presence 
of  only  a  trace  of  nitric  acid  is  noteworthy  in  the  highly  contaminated  waters  Nos. 
231  to  234.  This  is  owing  to  non-oxidation  and  not  to  destruction  of  pre-existing 
nitrates  by  sewage  influx.  No.  232,  the  least  impure  of  these,  shows  the  effort  at  pu- 
rification by  oxidation  in  the  soil. 

The  permanganate  results  differ  exceedingly  in  this  list,  from  .0147  in  No.  219  to 
1.2099  in  No.  231.  The  latter  result  was  verified  by  repetition.  Nos.  224  and  226  to 
229  have  the  oxygen  figure  so  large  as  to  imply  a  vegetable  origin  to  the  organic  matter. 
In  these  samples  the  albuminoid  ammonia  diminished  by  50  per  cent,  in  successive  dis- 
tillates. It  might  be  assumed,  however,  that  carbonaceous  matters,  when  mixed  with 
the  animal  albuminoids,  retard  the  evolution  of  ammonia,  but  Nos.  231  to  234,  which 
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have  large  oxygen  fi gores,  distilled  their  organic  ammonl a  rapid] y.  In  No.  215  the  oxy- 
gen result  first  obtained  and  recorded  was  1.1382,  but  this  was  so  anomalous  that  a 
mistake  was  apprehended.  The  sample  was  contained  in  a  drag-store  alcohol  bottle. 
A  fresh  supply  collected  in  a  clean  bottle  gave  the  tabulated  result.  The  impurity 
in  this  water  depended  on  the  vicinity  of  a  cow-stable  and  a  broken  curbing  which 
admitted  surface  water  in  rainy  weather.  The  well  from  which  No.  216  was  obtained 
was  near  the  only  deep  privy  vault  which  remained  in  Holly  Springs.  The  impurity 
in  No.  217  appeared  owing  to  the  presence  of  trees  and  a  highly  manured  surface  sou, 
as  in  several  instances  already  recorded.  The  unwholesome  quality  of  Nos.  218  to  221 
in  Brownsville  is  undoubtedly  owing  to  the  neighboring  vaults,  as  in  No.  216.  Similar 
conditions  aggravated  by  an  increased  density  of  population  supply  the  Memphis  wells, 
Nos.  222  to  230,  with  their  large  amount  of  sewage  salts  and  organic  impurity.  Many 
of  these,  however,  have  a  good  deal  of  calcic  carbonate  and  sulphate,  ana  oloud  densely 
on  boiling.  Three  cases  of  typhoid  fever  were  reported  by  Dr.  W.  W.  Taylor,  secre- 
tary of  the  local  board,  in  the  house  supplied  by  the  well  from  which  No.  221  was 
drawn.  No.  222  con tai  us  a  large  quantity  of  chlorides  and  nitrates,  yet  the  microscopic 
field  was  full  of  life.    This  sediment  may  be  compared  with  that  of  the  sample,  No. 


large  quantity  in  these  waters. 

Nos.  235,  236,  and  239  are  shallow  wells  in  Mobile,  Ala.  They  obtain  their  impurity 
by  inefficient  filtration.  Nos.  237  and  238  are  deep  wells  in  the  same  city,  contam- 
inated by  leakage  from  the  impure  ground  water.  The  former  is  but  25  feet  deep,  but 
its  solids  show  its  water  supply  to  come  from  the  stratum  which  is  penetrated  by  the 
deeper  wells,  Nos.  200  to  202. 

No.  240  is  a  pure  spring  water.  No.  241  is  a  fair  water,  and  would  no  doubt  be  im- 
proved in  quality  .if  some  effort  were  made  to  protect  the  spring  from  accidental  impu- 
rities. The  filtration  is  imperfect  in  Nos.  242,  245,  and  246.  They  are  rain  waters 
modified  by  their  passage  through  sand.  The  ammonia  in  No.  243  is  derived  from  the 
neighboring  gas-works.  No.  244  must  be  received  as  a  dangerous  water.  The  ana- 
lost  knows  nothing  of  its  surroundings,  but  the  large  amounts  of  nitrous  acid  and 
chlorine  show  impurity  to  be  in  the  vicinity.  The  ammonia,  which  in  No.  143  is  the 
innocuous  remains  of  atmospheric  precipitation,  must  in  this  case  be  looked  upon  with 
suspicion.  A  communication  from  Dr.  F.  W.  Reilly,  inspector  National  Board  of  Health, 
who  sent  the  sample  for  examination,  states  that  this  water  was  much  used  by  the 
people  of  Memphis  in  the  early  days  of  the  city,  and  that  it  was  a  reputed  cause  of 
diarrhea.  After  the  albuminoid  ammonia  was  distilled  from  this  sample,  the  alkaline 
liquid  was  permitted  to  remain  iu  the  retort  for  seventy-two  hours,  when  a  further 
distillation  was  made,  but  without  the  discovery  of  any  more  ammonia.  Nos.  245  and 
246  are  from  the  same  source—springs  which  constitute  the  hydrant  supply  of  the  city 
of  Mobile. 

River  waters  are  so  variable  in  quality  from  temporary  disturbing  causes  that  little 
can  be  predicated  of  their  character  from  a  single  examination.  As  in  dealing  with 
questions  of  climate,  the  maximum,  minimum,  and  mean  annual  temperatures  must 
be  known  to  insure  an  appreciation  of  the  subject,  so  with  regard  to  running  waters 
their  maximum,  minimum,  and  mean  yearly  impurity  must  be  ascertained  with  suffi- 
cient accuracy  before  an  opinion  can  be  warranted  as  to  their  wholesomeness.  When 
a  river  is  low  there  is  usually  a  tendency  to  the  deposition  of  suspended  matters.  Low 
water,  therefore,  corresponds  with  the  period  of  minimum  organic  impurity.  Heavy 
rains  and  snow-meltings  contaminate  the  stream  by  bringing  into  it  the  sewage  of  the 
atmosphere — the  various  organic  substances  which  have  been  seen  to  yield  so  much 
albuminoid  ammonia.  The  increased  flow  prevents  the  deposition  and  consequent 
purification  which  ordinarily  take  place.  Surface  erosion,  in  addition,  loads  the  water 
with  turbidity,  and  organic  matters  from  the  soil  are  diffused  through  it  under  cir- 
cumstances favorable  to  their  solution.  High  water,  therefore,  corresponds  to  the 
period  of  maximum  impurity.  If  the  character  of  the  water  is  known  at  these  two 
stages,  the  variations  in  quality  which  occur  during  the  year  can  be  ascertained. 
They  will  bo  proportioned  to  the  variations  in  the  volume  of  the  running  water. 

No.  247  shows  the  maximum  impurity  of  Wolf  River;  No.  248.  the  maximum  of  the 
Mississippi  taken  at  New  Orleans  when  the  river  was  above  the  danger  line.  Samples 
illustrative  of  the  minimum  of  these  streams  were  not  obtained.  No.  249  shows  the 
condition  of  Wolf  River  water  when  the  stream,  as  reported  by  Maior  Benyaurd,  United 
States  Engineer  Corps,  was  at  medium  current  and  stage.  No.  250  is  from  Wolf 
River  at  a  time  when  the  Hood  in  the  Mississippi  caused  a  stagnation  in  the  current 
which  extended  as  high  as  the  Memphis  water-works.  Its  impurity  is  similar  to  that 
found  in  Mississippi  water  No.  251  collected  on  the  same  day,  the  river  being  then 
fully  10  feet  over  low-water  mark.  No.  252  gives  the  character  of  the  Mississippi 
water  when  the  stream  was  lower — 1  foot  7  inches  above  low  water. 
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None  of  these  waters  are  sufficiently  pnre  for  use  as  a  drinking  supply.  The  albu- 
minoids are  excessive. 

Nos.  253  to  255  illustrate  the  process  of  purification  by  settling  as  it  takes  place  in 
Mississippi  water,  in  Wolf  River  water  from  Memphis  and  in  wolf  River  water  from 
Raleigh,  9  miles  above  the  city  of  Memphis.  The  Wolf  at  this  time  was  at  medium 
stage  and  the  Mississippi  7\  feet  above  low  water.  The  waters  were  permitted  to 
stand  for  three  days  before  analysis.  The  results  speak  markedly  in  favor  of  Missis- 
sippi water,  and  the  cause  is  obvious.  The  sediment  consisted  chiefly  of  sand,  which 
settled  in  the  time  allowed,  while  the  clay  particles  continued  to  cloud  the  Wolf 
River  samples.  This  subject  has  been  already  referred  to  in  discussing  the  characters 
of  mineral  sediment. 

Nos.  257  to  25!)  have  no  bearing  on  the  quality  of  Wolf  River,  although  they  were 
sent  to  the  analyst  as  illustrative  of  the  character  of  that  water  at  its  purest.  These 
are  manifestly  not  running,  but  stored  waters,  subject  to  all  the  purifying  influences 
which  have  been  seen  to  change  impure  rain  into  pure  cistern  water.  There  is  more 
than  a  verbal  distinction  here.  The  water  was  indeed  river  water  when  introduced 
into  the  cisterns.  It  was  rain  or  spring  water  before  it  became  river  water,  but  we 
speak  of  a  water  not  as  it  has  been  but  as  it  is.  So,  in  No.  260,  which  is  Wolf  River 
water  filtered  through  animal  charcoal,  the  analysis  testifies  to  the  efficiency  of  the 
filtration  and  not  to  the  purity  of  the  river  water.  This  specimen  in  its  natural  con- 
dition yielded  .037  part  of  albuminoid  ammonia.  No.  261  is  Mississippi  water  filtered 
through  wood  charcoal.  The  unfiltered  water  gave  0.36  of  organio  ammonia.  The 
large  amount  of  free  ammonia  in  this  instance  is  believed  to  have  been  derived  from 
the  charcoal.  Its  action  on  the  permanganate  was  similar  to  that  of  the  pure  water 
used  as  a  standard. 

The  results  were  so  unsatisfactory  In  No.  262,  which  was  represented  as  Mississippi 
water  filtered  through  sandstone,  that  an  inspection  of  the  arrangements  was  made. 
The  filters  consisted  of  sandstone  basins,  set  in  a  frame- work  like  a  washstand,  with 
vessels  placed  underneath  to  collect  the  filtered  water.  The  sandstone  was  choked  and 
foul,  and  colonized  the  filtrate  fironi  its  under  surface.  The  passage  was  so  tedious  that 
more  water  was  used  from  the  basins  than  from  the  receivers.  No.  263  is  Mississippi 
water,  with  an  albuminoid  figure  of  .036,  as  filtered  into  the  interior  of  a  sandstone  keg. 
The  hollow  " filtering  stone"  lay  in  the  bottom  of  a  tank,  and  was  filled  through  its 
pores  by  tho  pressure  of  the  superincumbent  water.  A  ventilating  pipe  extended  from 
the  interior  of  the  keg  to  above  the  high-water  mark  of  the  containing  tank. 

During  the  writer's  stay  in  Memphis  many  of  the  citizens  were  interested  in  the 
quality  of  the  hydrant  or  Wolf  River  water,  some  condemning  it  in  unmeasured  terms 
and  others  lauding  it  as  one  of  the  best  and  purest  of  natural  waters.  Appearances 
were  certainly  against  it.  Even  when  reported  by  tho  engineer  officers  as  at  medium 
stage  and  current,  the  water  of  this  stream  was  loaded  with  reddish  clay  and  with 
suspended  and  dissolved  organic  matters.  The  arguments  of  its  advocates  comprised 
the  resnlts  of  certain  analyses,  which  were  made  some  years  ago,  and  the  organio 
purity  of  the  water,  as  shown  by  the  present  analyst,  in  certain  sedimented  and  fil- 
tered samples.  The  purity  established  by  the  old  analyses  was  a  chemical  purity. 
The  water  did  not  contain  so  much  inorganio  solids,  so  much  calcic  and  magnesic  car- 
bonates and  sulphates,  &c,  per  gallon,  as  that  of  certain  other  rivers;  therefore  it 
was  stated  as  much  purer  than  the  average  of  river  waters.  So  far  as  inorganic  solids 
are  concerned,  both  the  Wolf  River  and  the  Mississippi  might  contain  twice  as  much 
as  they  do  without  imputation  on  their  wholesomeness,  though  of  course  they  would 
be  more  impure,  viewing  their  waters  from  the  chemical  standpoint.  But  this  inor- 
ganic purity  or  impurity  is  not  the  point  at  issue  in  a  sanitary  investigation.  This  is 
not  the  purity  with  which  the  people  who  drink  the  water  are  concerned.  Water 
which  contains  10  grains  of  common  salt  per  pint  is  chemically  less  pure  than  that 
which  contains  2  grains  of  strychnia  in  the  same  quantity.  But  the  sanitarian  and 
the  people  are  concerned  about  tho  quality  of  the  dissolved  matters.  The  common 
salt  in  the  one  is  harmless,  the  strychnia  in  the  other  is  a  deadly  poison.  The  first, 
thongh  chemically  impure,  is  a  wholesome  water;  the  second,  though  containing  less 
of  solid  matter,  is  not  wholesome.  These  old  analyses  say  nothing  of  the  organio 
matter  except  what  may  be  learned  from  the  loss  on  ignition. 

The  purification  which  takes  place  in  cisterns  haa  been  explained  above  as  altering 
the  water  so  completely  that  when  it  is  drawn  thus  pnre  it  is  not  Wolf  River  water. 
Filtration  through  charcoal  exercises  even  a  greater  influence  over  the  water.  (8ee 
Nos.  260  and  261.)  Professor  Wauklyn  experimented  with  the  silicated  carbon  filter. 
He  made  a  poisonous  solution  of  strychnia,  filtered  it,  and  drank  a  pint  of  the  filtered 
liquid,  but  he  did  not  bring  forward  these  experiments  to  prove  that  strychnia  is  not 
a jMrison,  only  as  illustrative  of  the  value  of  charcoal  filtration.  Nor  can  the  purity 
of  Wolf  River  water  after  filtration  be  used  as  an  argument  in  favor  of  the  wholesome- 
ness of  the  natural  water.  It  is  but  another  illustration  of  the  value  of  charcoal  filtra- 
tion. The  only  allowable  inference  is  that  Wolf  River  water  is  susceptible  of  purifica- 
tion.   But  so  is  sewage  or  strychnia  water.   That  they  can  be  purified  does  not  prove 
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them  pure.  The  people  of  Memphis  are  interested  in  the  quality  of  Wolf  River  water 
as  supplied  to  them  by  the  water  company,  and  not  as  it  exists  when  purified  by  arti- 
ficial means.  That  the  water  selected  lor  th9  supply  of  a  large  city  should  be  a 
wholesome  water  in  its  natural  condition,  and  irrespective  of  any  artificial  treatment, 
is  one  of  the  first  principles  of  hygienic  science.  Wholesale  sedimentation  or  filtration 
will  improve  a  fair  or  usable  water,  but  it  cannot  be  relied  npon  to  make  an'  unwhole- 
some water  pnre.  What  may  bo  done  by  the  individual  cannot  always  be  accomplished 
on  the  large  scale  for  the  community.  The  Mississippi  water,  when  at  its  purest,  is  an 
allowable  water.  The  condition  of  the  Wolf  River  water,  when  at  that  stage,  is 
unknown.  The  experiments  indicate  that  it  is  not  so  good  as  that  from  the  larger 
stream.  Neither  is  suitable  for  a  supply  at  other  seasons.  Bnt  if  better  cannot  be 
had,  what  is  to  be  done?  Underground  cisterns  furnish  a  pure  water  when  they  are 
sonnd  and  clean.  But  their  lime  lining  is  subject  to  a  process  of  disintegration  and 
solution.  They  fall  into  decay  insidiously  and  become  leaky.  They  can  only  be 
trusted  to  furnish  a  wholesome  water  when  they  are  sunk  in  an  nncontaminated  soiL 
That  of  Memphis  is  not  pure.  Its  cisterns  should  be  used  only  until  a  supply  of  usable 
water  is  introduced  from  beyond  its  limits.  If  no  other  source  is  available,  an  attemnt 
must  be  made  tO*t>urify  the  water  of  one  or  other  of  the  rivers  so  as  to  make  it  reliable 
at  all  seasons.  Undoubtedly  the  Mississippi  furnishes  a  water  which  responds  mora 
readily  to  treatment  directed  to  its  purification.  Its  sand  and  clay  settle  sooner  than 
the  clay  of  the  Wolf  River,  and  they  do  not  form  so  impervious  a  stratum  on  the  sur- 
face of  a  filter.  .  But  the  engineering  and  financial  difficulties  which  lie  in  the  way  of 
a  Mississippi  supply  are  said  to  be  too  great  for  the  abilities  of  the  present.  Money  is 
therefore  being  expended  on  the  Wolf  River  works  to  improve  the  water  supply.  If 
the  water  company  can  furnish  a  supply  which  does  not  exceed  .015  in  its  albuminoids 
it  would  be  more  reliable  than  the  cistern  water ;  and  with  care  and  money  the 
required  purification  can  be  effected  probably  with  the  expenditure  of  less  of  each 
than  would  be  required  to  overcome  the  engineering  difficulties  involved  in  a  Missis- 
sippi supply  of  eoual  purity.  The  water  at  Kaleigh,  9  miles  above  Memphis,  is  loaded 
with  the  same  clay  which  contaminates  the  river  below  that  point.  No  advantage 
would  therefore  be  derived  from  bringing  the  water  from  that  place.  The  same 
expenditures  would  be  involved  in  its  purification.  So  far  as  the  new  water  company 
is  concerned,  the  character  of  the  water  snpply  furnished  will  depend  upon  money  and 
method.    But,  as  the  source  is  so  frequently  impure,  carelessness  may  at  any  time 

five  the  city  an  unwholesome  supply.    To  protect  the  interest  of  the  people,  the 
ealth  board  should  have  a  water  inspector  to  watch  the  condition  of  the  water 
supply,  and  notify  it  when  the  albuminoid  ammonia  exceeds  a  certain  figure. 

Nos.  264  and  265  constitute  the  ice  supply  of  New  Orleans.  The  swamp  water  was 
taken  from  beyond  Broad  street;  the  sewage  from  the  Orleans  drainage  canal.  Urea 
in  the  larter  £ives  excess  of  ammonia.  The  chlorine  results  show  the  proportion  of 
animal  waste  in  each.  Carbonaceous  matters  are  large  in  both.  From  the  former, 
the  albuminoid  ammonia  distilled  in  quantities  which  diminished  one-half  in  success- 
ive distillates.  From  the  latter  it  was  evolved  more  rapidly.  The  nitrons  trace 
shows  oxidating  influences  to  be  active  in  both. 

The  Potomac  water  supply  may  be  compared  with  the  Wolf  River  samples  already 
recorded. 

The  Ship  Island  specimen  will  no  doubt  give  better  permanganate  results  when  the 
well  is  older.  The  sample  was  collected  soon  after  the  borings  were  made.  Its  sedi- 
ment was  small  and  gave  no  increase  to  the  albuminoid  ammonia  when  shaken  up 
with  the  supernatant  water  before  distillation. 

SECTION  XL 

ON  ULTIMATE  ANALYSIS  AS  COMPARED  WITH  OTHER  PROCESSES. 

When  the  writer  was  directed  by  the  executive  committee  of  the  National  Board  of 
Health  to  examine  into  the  water  supply  of  certain  towns  and  villages  in  the  South- 
ern States,  the  method  of  analysis  to  be  adopted  in  the  work  required  the  most  care- 
ful considerai  ion.  Three  processes  were  in  use  by  sanitary  analysts  for  the  estimation 
of  the  organic  impurity  in  water ;  and  each  of  these  was  warmly  supported  by  its  ad- 
vocates, who  at  the  same  time  questioned  the  results  obtained  by  the  other  methods. 
Dr.  Frankland  upheld  his  combustion  process  as  the  only  accurate  method  by  which 
the  organic  matter  could  bo  estimated.  Professor  Wanklyn  asserted  the  nitrogen 
estimations  by  combustion  of  the  residue  to  be  valueless,  and  held  that  the  position 
of  a  given  water  in  the  scale  of  impurity  could  be  more  accurately  defined  by  the 
amount  of  albuminoid  ammonia  distilled  from  it.  Dr.  Tidy  sustained  the  permanga- 
nate results  as  more  valuable  than  the  difficult  and  doubtful  issues  of  the  combustion 
and  the  uncertain  fractional  yield  of  ammonia  from  the  albuminoids.  Acknowledging, 
however,  that  Dr.  Frankland's  process  was  theoretically  the  best,  he  showed  thai  his 
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Eermanganate  results  agreed  in  general  terms  with  those  obtained  by  combustion,  and 
ence  claimed  accuracy  over  Wanklyn's  method  and  simplicity  over  Frankland's. 
The  views  held  by  the  writer  were  to  the  effect  that  each  of  these  processes  yielded 
information  with  regard  to  the  sanitary  value  of  water ;  that  the  carbon  and  nitrogen  of 
the  combustion  process  gave  expression  to  the  amount  of  the  organic  matter ;  that  the 
albuminoids  of  vitality  were  similar  in  composition,  and  that  the  ammonia  distilled 
from  them,  although  failing  to  account  for  the  whole  of  their  nitrogen  might  be  viewed 
as  an  expression  of  their  quantity  ;  and  that  the  permanganate  oxidations  might  be 
considered  as  measuring  the  blackening  which  takes  place  on  ignation.  Th^se  views 
rendered  the  first  process  unnecessary  by  substituting  for  it  a  combination  of  the  other 
and  simpler  methods.  But  as  the  action  of  permanganate  in  the  cold  is  slow,  while  a 
number  of  experiments  conducted  at  the  boiling  point  showed  consistency  in  their 
results,  the  process  was  modified  accordingly.  On  returning  from  Memphis  in  Decem- 
ber. 1879,  the  writer  was  gratified  to  find  that  in  the  new  edition  of  Professor  Wank- 
lyn's book  he  makes  use  of  a  permanganate  process  with  an  iron  endingto  aid  his 
albuminoid  process  in  estimating  the  quabty  of  the  water.  More  recently  Dr.  Frank- 
land,  in  his  treatise  on  the  subject,  acknowledges  that  in  certain  cases  the  perman- 
Sauate  affords  results  which  are  consistent  with  those  yielded  by  combustion,  and 
escribes  the  method  with  the  iodine  measure  of  excess  as  adopted  by  Dr.  Tidy. 
These  concessions  on  the  part  of  opposition  leaders  suggest  that  the  views  of  water 
analysis  herein  expressed  are  correct. 

With  regard  to  the  combustion  process,  the  precautions  which  are  taken  to  prevent 
atmospheric  contact  during  evaporation  show  that  even  its  advocates  acknowledge  the 
liability  to  error  from  this  cause.  Its  opponents  suggest  at  the  same  time  the  impos- 
sibility of  evaporating  a  water  to  dryness  without  loss  of  organic  elements,  especially 
in  the  presence  of  sulphuric  acid  oxidized  from  the  sulphurous  by  the  destruction  of 
nitrates.  The  error  produced  by  loss  of  free  ammonia  in  spite  of  the  fixation  by  the 
sulphur  acid  is  acknowledged  and  provided  for  by  Dr.  Frankland.  Loss  of  nitrogen 
may  occur  in  certain  cases  when  oxygen  from  the  cupric  oxide  peroxidizes  nitric  oxide ; 
lastly,  the  whole  process  is  susceptible  to  error,  which,  in  the  laboratory  of  the  inventor, 
amounts  to  .005  part  of  nitrogen  adventitiously  introduced.  The  first  analysis  given 
in  Dr.  Frankland's  book  is  a  rain-water  which  contains  .007  parts  of  nitrogen  and  .029 
parts  of  free  ammonia.  The  correction  for  the  ammonia  lost  during  the  evaporation 
is  .006  parts  of  nitrogen ;  that  for  nitrogen  adventitiously  introduced  is  .005  parts, 
making  .013  parts  of  correction  for  error  in  dealing  with  .007  parts  of  nitrogen  in  the 
residue. 

But  allowing  the  nitrogen  in  all  cases  to  be  determined  with  accuracy,  the  inter- 
pretation of  the  results  of  the  process  remains  to  be  considered.  The  method  is  tedious 
and  requires  the  utmost  care  and  delicacy  of  manipulation  to  insure  success.  The 
process  when  finished  announces  that  the  residue  of  100,000  parts  of  water  contained 
so  many  parts  of  carbon  and  so  many  of  nitrogen.  A  sample  which  yield*  high  results 
is  of  necessity  charged  with  large  amounts  of  organic  matter,  and  is  correspondingly 
dangerous.  The  limit  of  carbon  and  nitrogen  consistent  with  wholesomeuess  has  been 
defined  with  as  much  certainty  as  the  unknown  nature  of  organic  matter  will  permit, 
and  waters  are  classified  as  good,  usable,  or  wholesome  in  accordance  with  the  carbon 
and  nitrogen  figures.  But  there  is  nothing  absolute  in  all  this.  The  elementary  de- 
terminations merely  show  the  position  of  a  given  water  in  the  relative  scale  so  con- 
stituted. 

It  is  claimed  by  Dr.  Franklandthat  the  ratio  of  carbon  to  nitrogen  will  indicate,  in  sur- 
face waters  at  least,  whether  we  are  dealing  with  animal  or  vegetable  organic  matter. 
In  the  former  the  carbon  is  to  the  nitrogen  as  3  or  more  to  1 ;  in  the  latter  as  4  or  more 
to  1,  "  If  the  proportion  be  as  low  as  3: 1,  the  organic  matter  is  of  animal  origin,  if  it 
be  as  high  as  8: 1,  it  is  chiefly,  if  not  exclusively,  of  vegetable  origin.  Between  these 
proportions  the  analyst  must  be  guided  in  his  opinion  by  the  knowledge  of  the  sur- 
roundings and  of  the  source  of  the  water,  &c."  It  is  thus  conceded  that  there  is  a 
large  number  of  cases  where  the  ratio  of  the  elements  is  of  no  value  in  this  connection ; 
aud  this  number  is  largely  increased  by  the  changes  which  are  going  on  in  the  water. 
The  formation  of  carbonic  andnitric  acids  and  ammonia  eliminates  both  the  elements, 
and  while  carbon  is  thus  entirely  lost  to  the  ultimate  analysis,  ammonia  may  or  may 
not  remain  to  add  to  the  amount  of  nitrogen.  The  original  ratio  is  changed  by  the 
process  of  oxidation,  so  that  the  albuminoids  of  vegetable  matter  "persisting  after  the 
oxidation  of  carbonaceous  substances  may  give  a  ratio  indicative  of  animal  origin. 
Besides  this,  the  existence  of  a  natural  water  in  which  animal  or  vegetable  matter 
exists  alone  may  be  questioned.  The  use  of  the  microscope  authorizes  this  statement, 
irrespective  of  such  theoretical  considerations  as  the  general  diffusion  and  mutual  de- 
pendency of  the  two  forms  of  matter.  A  water  which  contains  a  dangerous  infilterage 
of  animal  waste  may  be  so  loaded  with  carbonaceous  matters  of  harmless  quality  that 
its  vegetable  character  alone  would  be  inferred  from  the  ratio.  Take,  for  instance,  a 
leaky  Memphis  cistern  containing  water  shed  from  a  shingle  roof  and  contaminated  by 
the  neighboring  vaults.    Here  deposited  carbon  from  the  roof  and  carbonaceous  mat' 
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ters  from  the  wood  obscure  the  animal  nature  of  the  dangerous  contamination.  Since 
the  ratio  of  the  elements  yields  no  trustworthy  evidence  and  the  results  of  the  com- 
bustion form  simply  a  scale  of  relative  impurity  it  is  doubtful  if  the  inforniatio:-.  fur- 
nished repays  the  time  and  care  expended  on  the  experiment. 

An  essential  part  of  Dr.  Frank  laud's  method  consists  in  the  determination  of  ilw 
nitrites  and  nitrates  which  are  viewed  as  formed  from  the  nitrogen  of  im  iroal  waste 
and  as  constituting  the  "skeleton  of  sewage."  The  value  of  these  products  of  the 
oxidation  of  nitrogen  has  already  been  discussed.  They  are  the  remains  of  former 
contamination  but  have  no  bearing  on  the  present  wholesomenessof  the  water,  unl«** 
the  proximity  of  the  organic  matter  from  which  they  are  derived  can  be  deduced 
from  them  or  from  some  other  part  of  the  investigation. 

The  argument  on  which  Dr.  Frankland  bases  the  animal  nature  of  the  organic 
matter  in  which  these  originate  is  by  no  means  clear.  Nitrates  are  formed  from  vege- 
table nitrogen  as  well  as  from  animal  albuminoids.  Nor  is  it  clear  why  these  salts 
should  be  elected  to  represent  the  "  previous  sewage  or  animal  contamination  "  of  a 
water.  They  are  liable  to  decomposition.  The  chlorides  of  sewage  are  more  charac- 
teristic of  animal  waste  than  the  nitrates  which  may  or  may  not  be  formed  from  it 
They  are  also  more  permanent.  If  it  is  necessary  to  estimate  previous  sewage,  the 
chlorine  is  more  reliable  as  a  measure;  but  we  are  not  concerned  with  the  geologic 
history  of  a  water,  the  chlorine,  nitrites,  nitrates,  and  ammonia  are  only  of  interest 
to  the  analyst  as  throwing  light  upon  recent  passages  in  the  course  of  a  water  supply. 

The  permanganate  process  which  is  substituted  in  the  foregoing  analyses  for  the 
carbon  determinations  of  the  combustion  method,  is  sufficiently  accurate  for  oar  sani- 
tary purpose.  A  relative  scale  of  impurities  can  be  formed  by  it  and  the  position  of  a 
given  water  assigned  as  satisfactorily  as  by  the  ultimate  analysis.  The  uncertainty 
as  to  the  character  of  the  matter  with  which  we  are  dealing  renders  scientific  accu- 
racy in  the  determination  of  the  carbon  unnecessary.  The  volume  of  oxygen  required 
by  the  organic  matter  in  its  destruction  by  a  given  method  gives  as  dear  a  view  of 
the  unknown  organic  material  as  the  volume  of  carbonic  acid  produced  by  its  com- 
bustion. The  shortcomings  of  the  process  have  already  been  alluded  to  and  illus- 
trated. 

Professor  Wanklyn's  method  of  rating  the  water  by  the  ammonia  and  albuminoid 
ammonia  which  can  be  distilled  from  it  does  for  the  nitrogen  what  the  permanga- 
nate does  for  the  carbon.  It  gives  a  view  of  the  unknown  albuminoids  in  the  water 
as  satisfactory  after  its  kind  as  that  furnished  by  the  total  nitrogen  of  the  actual 
combustion.  Its  failure  in  certain  cases  to  indicate  contamination  has  been  pointed 
out.  The  vegetable  character  of  an  organic  matter  may  be  inferred  from  the  excess 
of  oxygen  required  as  compared  with  the  organic  ammonia,  certainly  with  as  much 
probability  as  from  the  ratio  of  organic  carbon  to  organic  nitrogen.  An  infusion  of 
sawdust  gave  .045  mgrm.  of  albuminoid  ammonia  and  required  8.137  Ingram,  of  oxy- 
gen, which  is  equivalent  to  stating  that  the  carbon  was  greatly  in  excess  of  the  ni- 
trogen. Albumen  from  blood  gave  .480  of  organic  ammonia  and  required  only  3.399 
maims,  of  oxygen.  But  the  history  and  surroundings  of  the  water,  the  quantity  of 
chlorine,  and  the  microscopic  appearances  of  the  sediment  must  be  carefully  studied 
to  arrive  at  an  opinion  on  the  probable  quality  of  the  organic  matter. 

In  view  of  these  considerations,  it  is  believed  that  the  method  adopted  in  the  fore- 
going analyses  will  meet  with  the  approval  of  those  who  have  carefully  studied  this 
sanitary  problem. 


APPENDIX     N. 

SANITARY  SURVEY  OF  SELECTED  PORTIONS  OF  THE 

CITY  OF  BALTIMORE,  MD. 

By  Dr.  C.  N.  Chanciixor. 

correspondence  relating  to  and  report  upon  a  sanitary  survey  of  a  por- 
tion of  the  city  of  baltimore,  maryland. 

Health  Department,  City  Hall, 

Baltimore,  February  6,  1880. 

Dear  Sir  :  I  have  the  honor  to  inclose  to  yon  resolutions  which,  in  pursuance  of 
the  action  taken  at  the  meeting  of  yesterday,  were  laid  before  his  honor  Mayor  La- 
trohe  this  morning  and  by  him  transmitted  to  me  to  he  forwarded  to  yon. 
Very  respectfully,  yours,  &c, 

JAMES  A.  STEUART, 
Commissioner  of  Health. 
Dr.  J.  8.  Billings,  U.  S.  A., 

Vice-President  National  Board  of  Health,  Washington. 


Resolved,  That  the  National  Board  of  Health,  in  conjunction  with  the  State  and  city 
hoards  of  health  and  the  physicians  in  charge  of  the  quarantine  hospital,  he,  and  they 
are  hereby,  respectfully  requested  to  communicate  in  writing  to  his  honor  the  mayor 
of  Baltimore,  through  the  hoard  of  trade  of  Baltimore,  their  views  and  opinions  as  to 
the  necessity  for  the  establishment  of  additional  quarantine  facilities  for  the  port  and 
city  of  Baltimore,  together  with  their  recommendations  for  a  proper  location  of  the 
same ;  and  that,  on  the  receipt  of  such  communication,  his  honor  the  mayor  be  re- 
quested to  urge  the  city  council  to  take  immediate  steps  to  cany  out  and  perfect 
such  recommendations. 

Resolved  further.  That  the  same  gentleman  be  requested  to  give  their  views  as  to  a 
proper  system  of  drainage  and  sewerage,  or  otherwise,  for  the  city  of  Baltimore,  in 
order  to  protect  and  guard  against  epidemic  or  contagious  diseases ;  and  that,  on  the 
reception  of  the  same,  his  honor  the  mayor  request  the  city  council  to  authorize  the 
appointment  of  a  commission  of  medical  experts  to  devise  and  recommend  a  suitable 
plan  or  to  take  such  other  steps  as  in  his  judgment  is  most  advisable  to  insure  the 
city  from  the  creation  or  spread  of  epidemic  diseases. 


[Extract  from  minutes  of  a  meeting  of  the  executive  committee  of  the  National  Board  of  Health,  dated 

February  6, 1880.] 

The  vice-president  stated,  in  connection  with  the  letter  of  Dr.  Steuart,  that  the 
president  and  himself  had,  in  accordance  with  previous  understanding  with  the  exec- 
utive committee,  visited  Baltimore  yesterday  (5th),  and,  meeting  the  quarantine  offi- 
cer of  the  port,  the  health  officer  of  the  city,  the  secretary  of  the  Sate  board  of  health, 
the  president  of  the  board  of  trade,  and  others,  had  gone  down  the  river,  looked  at 
various  points  in  connection  with  the  ouarantine,  and,  returning,  had  an  interview 
with  these  gentlemen,  as  well  as  with  tne  mayor  of  the  city,  dunng  which  the  ques- 
tion of  the  quarantine,  sanitary  condition  of  Baltimore,  and  the  necessity  for  sewerage 
was  discussed  by  members  of  the  State  and  local  boards  of  health,  the  collector  of  the 
port,  and  others;  that  the  meeting  was  informally  organized  with  the  mayor  in  the 
chair;  that  a  motion  made  by  Mr.  Thomas,  the  collector,  was  adopted,  to  the  effect 
that  the  National  Board  of  Health  or  its  executive  committee  be  requested  to  state  to 
the  mayor  of  Baltimore  their  views  in  regard  to  the  quarantine  and  sanitary  condi- 
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tion  of  the  city  of  Baltimore  and  the  necessity  for  sewerage ;  and  that  an  amendment 
was  subsequently  adopted  asking  the  State  board  of  health  and  health  officer  of  the 
city  to  join  in  the  statement.  After  some  discussion  the  following  resolution*  wer« 
adopted  by  the  committee : 

"Whereas  his  honor  the  mayor  of  Baltimore,  and  other  gentlemen  representing  the 
varied  commercial  interests  of  that  city,  have  signified  their  wish  to  have  a  written 
expression  of  the  views  of  the  National  Board  of  Health  as  to  the  sanitary  advantage 
likely  to  be  gained  by  a  removal  of  the  quarantine  station  in  the  harbor  of  Baltimore 
from  the  present  locality  to  a  point  some  miles  lower  down  the  river ;  and  also  as  to 
the  desirability  and  importance  of  immediate  action  by  the  city  and  8tate  govern- 
ment looking  to  the  establishment  of  a  complete  system  of  sewerage  as  a  mean*  of 
improving  the  sanitation  of  the  city  and  of  anticipating  troubles  which  may  be  ex- 
pected to  arise  from  a  continuance  of  the  present  mode  of  disposal  of  its  excremental 
filth;  and  whereas  two  members  of  the  National  Board  of  Health,  ha  ving  visited  Bal- 
timore, and  having  held  a  conference  with  the  said  parties  and  with  the  health  offi- 
cers of  the  State  and  city,  after  a  personal  inspection  of  the  present  quarantine  station 
and  of  other  points  in  the  river,  with  a  view  to  said  removal,  have  reported  to  the 
executive  committee  the  facts  which  came  under  their  cognizance  ana  the  opinions 
expressed  by  the  authorities  of  Baltimore :  Therefore, 

•'  Resolved,  1st.  That  this  committee  consider  that  the  continuance  of  the  quarantine 
station  of  Baltimore  at  its  present  site  is  fraught  with  danger  to  the  sanitary  interest* 
of  that  city,  both  because  of  its  close  contiguity  to  the  pest-house,  which  is  established 
on  the  quarantine  grounds,  and  of  the  danger  of  communicating  disease  from  infected 
ships  in  quarantine  to  other  shipping  entering  or  leaving  the  port,  and  that  in  view 
of  these  facts  the  removal  of  said  quarantine  station  to  a  point  not  nearer  to  the  city 
than  the  Little  Hawkins  or  Leading  Point,  where  there  may  be  adequate  facilities  for 
complete  isolation,  seems  indispensably  necessary,  while  the  pest-house  should  he  re- 
tained at  its  present  location  as  more  accessible  to  the  city,  where  small-pox  is  more 
likely  to  originate,  and  as  being  sufficiently  remote  from  the  proposed  quarantine  sta- 
tion. 

"2d.  That  in  order  to  secure,  as  far  as  practicable,  harmony  of  views  and  uniform- 
ity of  action  as  to  rules  and  regulations  for  the  treatment  of  vessels  believed  to  be  in- 
fected or  coming  from  infected  ports  without  clean  bills  of  health  from  United  States 
consular  officers,  the  National  Board  of  Health  having  last  summer  drawn  up  a  set 
of  such  rules  and  regulations  to  meet  the  then  existing  emergency,  being  assisted  in 
the  performance  of  such  duty  by  the  quarantine  authorities  of  New  York  and  Balti- 
more, now  propose,  as  intimated  in  its  annual  report  (supplement  to  Bulletin,  p.  3). 
to  *  revise  these  rules  after  consultation  with  the  State  and  local  authorities,  -who  have 
had  experience  as  to  their  practical  operation/  and  does  hereby  incite  the  quaran- 
offlcer  of  Baltimore  to  assist  in  such  revision. 

"3d.  That  this  committee  considers  a  complete  system  of  sewerage  for  the  removal 
of  excremental  filth  indispensable  to  the  preservation  of  the  public  health  in  the  city 
of  Baltimore,  and  heartily  indorses  the  recommendations  on  the  subject  contained  in 
the  last  biennial  report  of  the  secretary  of  the  State  board  of  health  of  Maryland. 

"  4th.  That  this  committee  respectfully  recommends  to  his  honor  the  mayor  that 
steps  be  taken,  as  soon  as  practicable,  to  have  made — 1st,  a  topographical  survey  of 
the  city  by  competent  engineers,  in  order  to  prepare  accurate  countour  maps  showing 
the  levels  and  the  best  outlet  point  for  such  sewerage ;  2d,  a  sanitary  survey,  as  dis- 
tinct from  such  topographical  survey,  and  connected  with  a  careful  house-to-house 
inspection,  in  order  to  determine  the  existence  and  magnitude  of  any  sanitary  evils 
which  should  be  remedied. 

"  Ordered.  That  copies  of  the  foregoing  resolutions  be  furnished  to  the  different  gen- 
tlemen before  mentioned  as  having  requested  this  expression  of  the  views  of  the  ra- 
tional Board  of  Health,  accompanying  the  same  with  a  letter,  in  which  any  additional 
explanation  thought  necessary  may  be  made  by  the  president." 


Washington,  D.  C,  February  6, 1880. 

Dear  Sir  :  In  accordance  with  the  request  of  the  meeting  held  at  Rennert's  Hotel 
yesterday  afternoon,  at  which  you  presided,  I  have  the  honor  to  transmit  the  inclosed 

Sreamble  and  resolutions  adopted  this  morning  by  the  executive  committee  of  the 
ational  Board  of  Health,  which  have  been  submitted  to  the  health  authorities  of 
the  State  of  Maryland  and  of  the  city  of  Baltimore  for  their  concurrence. 

It  is  earnestly  hoped  that  the  proposed  improvements  will  be  commenced  at  as  early 
a  period  as  may  be  possible. 

Very  respectfullv,  your  obedient  servant, 

J.  L.  CABELL, 
President  National  Board  oj  Health. 
General  F.  C.  Latrobs, 

Mayor  of  Baltimore,  Md.,  $x. 
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[Extract  from  executive  minutes  of  February  27, 1880.] 

Ordered,  That  the  request  of  the  city  of  Baltimore,  when  received  from  the  mayor, 
be  referred  to  the  president  of  the  Board,  with  a  request  that  he  will  visit  Baltimore,, 
confer  with  the  State  and  local  health  authorities,  and  report  to  the  committee  his- 
recommendation  in  the  matter. 


Mayor's  Office,  City  Hall, 

Baltimore,  March  5,  1880. 

To  the  President  and  Members  of  the  National  Board  of  Health  : 

Gentlemen  :  I  have  this  day  received  a  certified  copy  of  a  resolution  passed  by  the 
city  council  of  Baltimore,  a  copy  of  which  I  herewith  inclose,  by  which  I  am  author- 
ized to  invite  the  National  Board  of  Health  to  institute  and  conduct,  under  its  au- 
spices, a  sanitary  survey  of  the  city  of  Baltimore,  or  such  portions  of  it  as  they  may 
deem  necessary. 

I  have  the  honor  to  request  that  your  board  will  make  such  a  survey  as  is  indicated 
in  the  resolution  referred  to. 
Very  respectfully, 

FERDINAND  C.  LATROBE,  Mayor. 


Whereas  the  National  Board  of  Health  has  expressed  the  opinion  that  a  sanitary 
survey  of  Baltimore  is  important  in  the  interest  of  the  future  health  of  the  city : 
Therefore, 

Be  it  resolved  by  the  first  and  second  branches  of  the  city  council  of  Baltimore,  That  his 
honor  the  mayor  be,  and  he  is  hereby,  requested  to  invite  the  National  Board  of  Health 
to  institute  and  conduct,  under  its  auspices,  a  sanitary  survey  of  the  city,  or  such  por- 
tions of  it  as  they  may  deem  necessary. 


National  Board  of  Health, 
Washington,  D.  C,  March  8,  1880. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  communication  of  the 
5th  instant,  transmitting  copy  of  a  resolution  of  the  first  and  second  branches  of 
your  city  council  inviting  the  National  Board  of  Health  to  make  a  sanitary  survey  of 
your  city,  and  to  state  that  the  papers  have  been  referred  to  the  executive  committee 
of  this  Board. 

Very  respectfully, 

T.  J.  TURNER, 
Secretary  National  Board  of  Health. 
Hon.  F.  C.  Latrobe, 

Mayor  of  Baltimore,  Md. 

National  Board  of  Health, 

Washington,  I).  C,  April  8,  1880. 

Sir  :  In  compliance  with  the  request  contained  in  a  resolution  of  the  city  council 
of  Baltimore,  transmitted  to  this  Board  in  your  communication  of  March  3,  the  exec- 
utive committee  has  this  day  appointed  Dr.  Charles  W.  Chancellor  a  special  sanitary 
inspector  to  be  assigned  to  the  duty  of  making  a  sanitary  survey  of  selected  portions 
of  the  city,  and  has  instructed  me  to  communicate  this  fact  to  you,  and  to  request 
that  you  will  give  to  Dr.  Chancellor,  in  conjunction  with  the  health  commissioner  of 
the  city,  who  has  been  requested  to  co-operate  with  him,  such  facilities  and  such  au- 
thority as  may  be  needed  to  enable  them  to  have  entrance  to  and  make  the  necessary 
inspections. 

I  take  occasion  to  recall  to  your  remembrance  the  statement  I  made  to  you  in  a  per- 
sonal interview  to  the  effect  that  it  is  entirely  beyond  the  scope  of  the  power  of  this 
Board  to  extend  pecuniary  aid  to  States  or  municipalities  for  purposes  or  local  sanita- 
tion. It  is  therefore  not  with  any  view  of  relieving  the  city  of  Baltimore  from  any 
part  of  the  expense  of  improving  its  sanitary  condition  that  the  partial  survey  about 
to  be  instituted  under  the  auspices  of  this  Board  has  been  ordered  by  the  executive 
committee.  It  is  done  in  conformity  with  the  provisions  of  the  law  to  obtain  accu- 
rate data  on  which  the  advisory  function  of  the  Board  can  be  intelligently  exercised 
and  enforced,  with  the  expectation  that  the  work  will  be  followed  up  by  the  author- 
ities of  the  city  to  its  proper  conclusion. 

Very  respectfully,  your  obedient  servant, 

J.  L.  CABELL, 
President  National  Board  of  Health. 

General  F.  C.  Latrobe. 

Mayor  of  Baltimore. 
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National  Board  of  Health. 

Washington,  April  8,  1880. 

Doctor:  I  am  directed  by  the  executive  committee  of  the  National  Board  of  Health 
to  inform  you  that,  having  decided  to  comply  with  the  request  of  the  city  council  of 
Baltimore  as  transmitted  bv  his  honor  the  mayor  in  a  communication  dated  March  5, 
addressed  to  this  Board,  it  has  this  day  appointed  you  a  special  sanitary  inspector,  to 
bo  assigned  to  the  temporary  duty  of  making  a  sanitary  survey  of  selected  jorrionsot 
the  city  in  conjunction  with  Dr.  Steuart.  health  commissioner,  so  far  an  h  •  may  be 
willing  to  extend  assistance  in  the  way  ot  counsel  and  co-operation. 

Yon  are  accordingly  instructed  to  call  upon  those  officers  and  to  request  in  behalf  of 
this  Board  that  they  will  offer  you  every  facility  in  their  power  to  enable  you  to  per- 
form satisfactorily  the  important  duty  which  has  been  assigned  to  you.  To  this  end 
I  inclose  a  letter  addressed  to  General  Latrobe,  which  makes  known  the  wishos  of  the 
Board  and  solicits  his  official  co-operation.  This  ope u  letter  you  are  at  liberty  to  rea«l 
before  delivering  it  to  the  mayor. 

The  selection  of  the  localities  to  be  inspected  is  left  to  your  discretion  after  confer- 
ence with  Dr.  Steuart,  but  it  is  suggested  that  the  inspections  should  not  l>e  confined 
to  the  localities  which  are  manifestly  in  the  worst  sanitary  condition.  It  way  1m;  im- 
portaut  to  show  that  even  some  of  the  apparently  best  parts  of  the  city  art**  not  ex- 
empted from  dangers  under  the  system  which  has  heretofore  prevailed  of  disposing  of 
excremental  tilth.  It  is  the  desire  of  the  Board  that  the  partial  survey  now  ordered 
shall  demonstrate  to  the  satisfaction  of  the  council  the  imperative  necessity  of  a  gen- 
eral system  of  sewerage  of  Baltimore. 

It  is  suggested  that  you  invite  the  special  attention  of  the  authorities  of  the  city  t«» 
a  report  in  the  Baltimore  Gazette  of  Thursday,  April  8,  of  four  deaths  from  scarlet 
fever  in  three  days,  with  two  more  children  dying  in  the  same  house,  No.  34U  East 
Madison  street,  and  of  the  probable  local  cause  of  this  great  mortality  as  ascertained 
by  sanitary  inspection. 

'  It  is  requested  that  in  making  house-to-house  inspections  you  will  uae  the  schedules 
of  questions  contained  on  the  blank  forms  which  have  been  furnished  you.  but  that 
you  will  also  collect  any  other  information  which  may  be  pertinent  to  tne  general 
objects  of  the  survey. 

The  amount  appropriated  by  the  Board  to  be  expended  under  your  direction  for  this 
survey,  including  your  own  pay  of  $10  per  diem  while  actually  engaged  in  the  per- 
formance of  your  duties,  is  strictly  limited  to  $700.  The  committee  feels  assured  that 
you  will  disburse  the  amount  placed  under  your  control  with  the  utmost  economy,  so 
far  as  may  be  consistent  with  the  attainment  of  the  ends  had  in  view,  and  that  for 
every  dollar  expended  there  shall  be  an  adequate  service  rendered. 

You  will  certify  to  the  correctness  of  all  accounts  forwarded  to  this  office  for  settle- 
ment on  forms  of*  vouchers  which  will  be  furnished  you  on  demand. 
Very  respeotfully,  yours, 

J.  L.  CABELL, 
Preeident  National  Board  of  HmUk. 

Dr.  C.  W.  Chancellor, 

Baltimore,  Md. 

National  Board  of  Health. 

Washington,  September  30,  1680. 

Sir  :  Referring  to  my  communication  of  April  10,  announcing  the  appointment  by 
the  executive  committee  of  the  Board  of  Dr.  C.  W.  Chancellor  as  a  special  sanitary 
inspector  to  be  charged  with  the  duty  of  making  a  sanitary  survey  of  selected  por- 
tions of  Baltimore  City  in  compliance  with  a  request  to  that  effect  by  the  city  council, 
I  have  now  the  honor  to  inform  yon  that  said  survey  has  been  made  in  conformity 
with  instructions  from  this  office,  and  to  transmit  to  yon  Dr.  Chancellor's  report  of 
the  same.  It  is  pertinent  to  remark  that  Dr.  Charles  F.  Folsom,  thrtn  secretary  of  the 
State  board  of  health  of  Massachusetts,  who  had  made  a  special  study  of  the  methods 
of  sewerage  and  disposal  of  the  excremental  tilth  of  cities  both  in  Europe  and  in  this 
country,  was  appointed  by  this  Board  to  consult  with  Dr.  Chancellor  in  the  progress 
of  his  work  and  in  the  preparation  of  his  report,  in  the  general  conclusions  of  which 
he  has  expressed  his  concurrence.  I  avail  myself  of  the  occasion  to  say  that  the  facts 
cited  in  this  report  abundantly  justify  the  opinions  expressed  in  the  preamble  sod 
resolutions  adopted  by  the  executive  committee  February  6, 1880,  which  having  been 
submitted  to  the  health  authorities  of  the  State  of  Maryland  and  the  city  of  Baltimore, 
and  having  received  their  concurrence,  were  transmitted  to  you  as  chairman  of  a  meet- 
ing held  at  Rennert's  Hotel  on  the  preceding  day,  at  which  meeting  a  resolution  was 
passed  soliciting  such  expression  of  opinion  on  the  part  of  this  Board.  I  will  add  that, 
while  the  executive  committee  earnestly  reiterates  the  advice  then  given,  proper  steps 
be  immediately  taken  looking  to  the  inauguration  of  a  systematic  sewerage  of  the  city 
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of  Baltimore  as  an  indispensable  means  of  protecting  the  public  health,  it  concurs 
with  Dr.  Folsom  in  thinking  that  it  would  be  premature  to  recommend  any  particu- 
lar plan  until  there  shall  have  been  made  by  competent  engineers  an  exact  topograph- 
ical survey  of  the  city,  with  contour-maps,  in  order  that  the  problem  of  the  carriage 
and  final  disposal  of  the  sewage  of  the  entire  city  on  some  uniform  plan  may  be  intel- 
ligently considered. 

Very  respectfully,  your  obedient  servant, 

J.  L.  CABELL, 
President  National  Board  of  Health. 
Hon.  F.  C.  Latrobk, 

Mayor  of  Baltimore, 


REPORT. 


PART  I. 

To  James  L.  Cabell,  M.  D., 

President  of  the  National  Board  of  Health,  Washington,  D.  C.  : 

Sir:  According  to  instructions  received  from  you  on  the  8th  day  of  April,  1880,  I 
immediately  proceeded  to  make  house-to-house  inspections  of  selected  portions  of 
Baltimore,  with  the  view  of  determining,  if  possible,  the  sanitary  needs  of  the  city. 
In  this  work  I  have  been  most  efficiently  aided  by  the  police  department.  A  number 
of  their  most  intelligent  officers  were  detailed  to  make  preliminary  inspection,  which 
they  did  in  a  thorough  manner,  thereby  greatly  facilitating  the  investigation. 

In  collecting  the  data  upon  which  this  report  is  based,  as  well  as  in  the  preparation 
of  the  same,  I  am  also  indebted  for  valuable  assistance  to  Major  Richard  Randolph, 
civil  engineer,  who  gave  special  attention  to  all  questions  involving  engineering 
problems. 

A  COMPREHENSIVE  INSPECTION  NEEDED. 

It  is  to  be  regretted  that  the  inspection  could  not  have  been  more  comprehensive, 
so  as  to  have  enabled  us  to  determine  the  actual  sanitary  condition  of  the  entire  city, 
instead  of  embracing  only  those  districts  which  were  regarded  as  presenting  a  speciajly 
good  field  for  observation.  A  careful  examination  of  the  facts  collected,  however, 
will  furnish  a  reliable  basis  for  sanitary  reasoning  on  several  points  of  the  most  im- 
portant character.  They  relate  to  seven  out  of  twenty  wards  of  the  city,  and  may  be 
summed  up  as  follows: 

FIRST  DISTRICT. 

Second  Ward. — Embracing  portions  of  Broadway,  Thames,  Ann,  Fell,  Wolf,  Block, 
Philpot,  Lancaster,  Bond,  Dallas,  Caroline,  Register,  Durham,  and  Aliceanna  streets. 
In  this  district,  which  embraces  what  is  known  as  the  typho-malarial  district,  547 
houses  were  inspected,  containing  a  total  of  3,653  inmates,  or  an  average  of  a1>otit  ti£ 
persons  to  a  house.  In  quite  a  number  of  instances,  however,  this  average  does  not 
properly  represent  the  real  condition  of  things,  and,  as  will  be  shown  further  on, 
there  are  not  a  few  cases  of  overcrowding.  In  130  of  these  houses,  pumps  are  used 
to  supply  the  inmates  with  water,  which  is  represented  to  be  "bad"  or  "not  very 
good"  in  many  instances.  Seventy-four  houses  are  without  any  special  water  supply, 
which  doubtless  means  that  their  inmates  make  use  of  some  convenient  pump.  The 
remaining  houses  are  supplied  with  hydrant  water.  Of  the  privies,  118  were  found 
to  be  in  bad  condition,  and  many  of  these  were  overflowing,  saturating  the  ground 
with  their  liquid  contents,  polluting  foundations,  and  occasionally  Hooding  cellars 
with  stagnant  and  offensive  fluids.  The  smell  from  many  of  these  cess-pools  was  ex- 
tremely noxious.  Of  the  whole  number,  only  30  are  selfndraining ;  the  remuinder  are 
said  to  be  cleaned  once,  twice,  or  three  times  a  year.    The  great  majority  are  not 


while  the  minimum  and  ordinary  depth  was  only  6  feet ;  the  maximum  distance  from 
the  house  is  90  feet,  while  in  many  cases  the  privies  are  attached  to  the  sides  of  the 
houses  or  within  2  or  3  feet  of  them,  and  discharge  their  offensive  effluvia  through 
open  windows  or  doors  into  the  sleeping  or  sitting  apartments.  Some  of  the  lots  have, 
at  different  times,  had  as  many  as  five  privy  vaults,  which,  after  becoming  full,  have 
been  successively  abandoned  for  a  new  vault,  or  rather  for  another  hogshead,  it  being 
found  cheaper  to  cover  over  the  full  cess-pool  and  sink  a  fresh  pit  or  nogshead  than 
to  empty  one  that  has  already  become  full.    In  this  way  the  ground  space  of  a  number 
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of  lots  has  been  literally  honeycombed  by  a  succession  of  privy-pits,  which,  after 
being  filled  with  decomposing  excrement  it  ions  matter,  are  covered  over  and  abandoned. 
It  needs  no  elaborate  argument  or  expert  knowledge  to  prove  that  malarial  poisom 
are  being  constantly  generated  and  brought  to  the  surface,  to  contaminate  tnc  sur- 
rounding atmosphere  with  their  baleful  influences.  In  256  houses  in  this  district 
there  are  no  cellars,  and,  in  most  cases,  no  ventilation  beneath  the  ground  floor;  in 
23  instances  the  cellars  were  found  damp  and  in  bad  condition,  filling  the  air  with 
their  foul  odors. 

SECOND  DISTRICT. 

Fifth  ward. — Embracing  portions  of  Jefferson,  McEldry,  Monument,  Asquith,  and 
Central  Avenue  streets.  The  number  of  houses  inspected  in  this  district  was  281.  con- 
taining a  total  of  1,515  inmates.  All  the  houses  in  this  district,  with  the  exception  of 
four  where  pump  water  is  used,  are  supplied  with  water  from  the  regular  city  supply. 
One  hundred  privies  were  found  in  bad  condition.  Only  33  are  self-draining :  the 
others  are  represented  to  be  cleaned  once  pr  twice  a  year.  Seventy-one  houses  are 
without  cellars,  while  76  were  in  bad  condition,  and  quite  a  number  contained  tilth 
and  offensive  fluids  which  could  not  be  drained  off.  The  portion  of  Asquith  strert 
embraced  in  this  inspection  presents  an  excellent  example  of  the  superiority  of  deep 
wells  over  shallow  privy-pits.  For  instance,  in  41  houses  inspected,  in  this  particular 
locality,  all  the  privies  that  are  not  self-draining  require  to  be  emptied  three  or  four 
times  annually  to  prevent  their  getting  into  a  state  of  nuisance,  and  even  with  this 
precaution  they  constantly  emit  noxious  odors,  while  the  deep  wells  were  found  gen- 
erally clean  and  free  from  any  decidedly  bad  smell.  The  latter,  being  self-draining, 
seldom  require  cleaning;  but  there  are  sanitary  evils  of  very  great  gravity  connected 
with  the  deep- well  system,  which  will  be  hereafter  fully  considered. 

THIRD  DISTRICT. 

Sixth  ward, — Embracing  portions  of  Orleans,  Broadway,  Bethel,  Bond,  Jefferson, 
Central  Avenue,  North  Caroline,.  North  Dallas,  McEldry,  North  Eden,  and  North 
Spring  streets.  In  this  district  452  houses  were  inspected,  containing  a  total  of  2,382 
inmates,  or  an  average  of  about  Ave  persons  to  a  house.  The  water  supply  is  derived 
from  the  city  works,  except  in  fourteen  instances,  where  pumps  are  used.*  One  hun- 
dred and  eight  privies  were  found  in  bad  condition,  many  of  them  overflowing 
and  completely  saturating  the  surrounding  soil.  Twenty-live  of  the  entire  number 
are  self-draining,  and  all  the  rest  require  frequent  cleaning,  their  usual  depth  being 
about  4  feet.  In  many  cases  they  are  close  to  or  actually  attached  to  the  sides  of  the 
houses.  Seventy-six  nouses  inspected  have  no  cellars,  and  in  56  of  those  having  cel- 
lars they  were  found  damp  and  filthy,  and,  in  a  few  instances,  flooded  with  stagnant 
fluids.  Twenty-nine  yards  were  in  bad  condition,  a  few  very  filthy,  containing  ashes, 
garbage,  and  house-refuse  of  every  kind.  In  the  case  of  23  houses  on  Jefferson,  Cen- 
tral Avenue,  and  Orleans  streets,  and  in  the  case  of  16  houses  on  Eden  street,  the  Har- 
ford Ron  sewer  passes  through  or  very  near  the  premises,  creating  a  disgusting  nui- 
sance, revolting  alike  to  decency  and  to  health.  In  not  a  few  instances  this  open, 
disease-engendering  drain  passes  directly  under  the  floors  of  houses,  affording  free 
entry  of  sewer  gases  into  dwelling  and  sleeping  apartments.  The  positive  dangers  of 
these  gases  cannot  be  overestimated,  and  the  public  mind  cannot  be  too  soon  aroused 
to  the  fact  that  any  one  in  the  neighborhood  of  this  filthy  drain  may  be  the  next 
victim  to  the  effects  of  its  poisonous  emanations.  It  is  not  only  a  possible,  but  a  very 
probable,  source  of  danger,  which  should  be  removed  without  delay.  A  large  appro- 
priation nas  already  been  made  by  the  city  for  the  purpose  of  arching,  covering,  and 
diverting  this  stream  at  specified  points,  and  now  no  delay  should  be  permitted  in  the 
accomplishment  of  a  work  which  is  of  the  highest  sanitary  importance.  The  remarks 
made  on  this  subject  in  my  last  report  to  the  State  board  of  health  may  be  with  pro- 
prietv  repeated  here :  "  In  many  respects  Jones's  Falls  and  Harford  Run  bear  the  same 
relation  to  Baltimore  that  Bayou  Gayoso  does  to  Memphis;  and  unless  their  sanitary 
condition  is  improved,  they  may,  at  no  distant  day,  excite  a  malignant  fever  in  our 
midst  which  will  sweep  off  thousands  of  citizens,  and,  for  the  time,  paralyze  the  whole 
business  of  the  city.  As  long  as  the  accumulation  of  filth  in  those  streams  is  covered 
by  water  no  injurious  consequences  will  probably  result;  but  should  the  quantity  of 
filth  be  increased  so  as  to  rise  above  the  surface  of  the  water,  the  most  dreadful  con- 
sequences may  be  anticipated." 

FOURTH  DISTRICT. 

Sixth  and  Seventh  ward* — Embracing  350  houses  on  Central  Avenue,  Monument,  Milli- 
man,  Spring,  Caroline,  Dallas,  Walker,  Boundary  Avenue,  McEldry,  Joppa,  and  North 
Bethel  streets,  with  a  total  population  of  about  2,500  human  beings.  Ninety  per  cent, 
of  the  houses  inspected  in  this  district  had  shallow  privy-vaults,  not  more  than  5  feet 
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in  depth  as  an  average,  and  located  some  in  proximity  to  and  others  from  1  to  10  feet 
distant  from  the  dwellings.  Fiftv  per  cent,  of  these  vaults  were  in  bad  condition,  and 
many  were  mil  to  overflowing!  while  nearly  all  needed  cleaning ;  most  of  them  emitted 
offensive  smells,  and  only  one  of  the  entire  number  was  sell-draining.  There  were 
stables  and  manure-pits  on  14  premises,  which  were  generally  in  bad  sanitary  condi- 
tion, some  of  them  draining  into  alleys  and  streets  and  upon  adjacent  property.  A 
large  majority  of  the  houses  in  the  district  are  supplied  with  water  from  the  city 
water- works.  About  75  houses  were  without  cellars,  while  the  remainder  were  pro- 
vided with  cellars,  many  of  which  were  damp  and  dirty,  and  a  few  offensive  to  smell. 
In  several  instances  privy- vaults  existed  in  the  cellars,  and  in  one  house,  notably,  the 

Sri  vy  adjoined  the  house  and  poured  its  noxious  gases  through  a  window  into  a  damp, 
irty  cellar,  which  was  very  offensive. 

FIFTH  DISTRICT. 

Seventh  ward. — Embracing  portions  of  Caroline,  Dallas,  Bond,  Broadway,  Chew,  Mon- 
ument, Milliman,  Eden,  Spring,  Madison,  Miller,  and  James  streets,  and  Somerset 
alley.  Three  hundred  and  fifty-six  houses  were  inspected  in  this  district,  containing 
a  total  of  3,l(te$  inmates.  Nine  families  are  supplied  with  water  from  pumps:  the  re- 
mainder are  supplied  from  the  city  water-works.  Of  the  privies  203  were  found  in 
bad  condition,  many  of  them  being  full  and  others  overflowing.  Thirty-seven  are 
self-draining,  and  the  rest  profess  to  be  cleaned  once  or  twice  a  year.  A  large  number 
of  these  privies  drain  or  empty  directly  into  Harford  Run.  Out  of  23  houses  inspected 
on  Spring  street,  the  Harford  Run  sewer  may  be  said  to  bear  the  relation  of  a  positive 
nuisance  in  16  cases.  It  is  a  nuisance  in  the  case  of  8  houses  out  of  22  at  one  point 
on  Caroline  street,  and  9  houses  out  of  10  between  Nos.  129  and  147  Spring  street. 
The  condition  of  tne  cellars  and  yards  in  the  vicinity  of  this  sewer  indicates  clearly 
what  must  be  its  influence  sooner  or  later  upon  the  health  of  the  neighborhoods  through 
which  it  flows.  Fifty-eight  cellars  were  found  damp  and  in  bad  condition  in  this  dis- 
trict, and  the  dampness  existing  in  those  on  Spring  street  is  directly  traceable  to  the 
proximity  of  Harford  Run.  One  cellar  was  not  only  damp,  but  actually  flooded  with 
foul  water  from  this  source.  At  one  point  on  Spring  street  there  is  also  a  tannery, 
which  emits  a  noisome  smell,  and  its  vats  empty  their  contents  directly  into  the  run, 
adding  another  element  of  filth  to  its  already  black  and  offensive  flow. 

The  character  of  a  very  large  proportion  of  the  diseases  which  have  prevailed  in  this 
district  indicates  that  the  condition  of  Harford  Run  has  already  begun  to  influence  in 
a  very  marked  degree  the  health  of  those  subjected  to  its  seething  and  poisonous  exha- 
lations. This  badly  constructed  and  disgracefully  filthy  drain  is  undoubtedly  the 
principal  cause  of  a  majority  of  the  cases  of  sickness  reported,  and  however  energetic 
our  State  and  city  health  departments  may  be  in  the  performance  of  their  respective 
duties,  they  cannot  begin  to  enforce  the  requisite  amount  of  sanitation  to  protect  the 
public  from  these  insidious  and  ever-pervading  poisons.  Their  means  are  limited,  and 
in  the  case  of  the  State  board  of  health  their  power  is  simply  advisory. 

SIXTH  DISTRICT. 

Eleventh  ward. — The  sanitary  survey  of  a  portion  of  this  ward,  which  is  situated  in 
the  higher  and  better  part  of  the  city,  and  contains,  generally,  only  dwellings  of  the 
better  class,  embraced  118  houses,  containing  a  total  of  733  inmates,  or  an  average  of 
about  six  persons  to  a  house.  The  cellars,  yards,  &c,  of  all  these  houses  were  round 
in  good  condition ;  water-closets  in  nearly  every  house,  which  are  emptied  by  trapped 
soil- pi  pes  into  a  well  in  the  yard.  Sixty-four  of  these  wells  are  self-draining ;  the 
remainder  are  cleaned  as  often  as  may  be  required.  The  supply  of  water  in  every 
house  is  derived  from  the  city  water- works. 

SEVENTH  DISTRICT. 

Eighteenth  and  Nineteenth  wards. — Parts  of  each  of  these  two  wards  were  inspected,, 
but  as  there  was  nothing  of  special  interest  in  a  sanitary  point  of  view  observed,  it 
is  not  deemed  necessary  to  enter  into  a  detailed  account  of  the  inspection.  As  in  the 
sixth  district,  a  very  large  proportion  of  the  privies  are  self-draining  and  for  the  most 
part  exceptionally  clean,  as  were  also  the  cellars  and  yards. 

Notwithstanding  the  fact  that  the  privy- vaults  in  this  and  other  high-lying  districts 
are  usually  self-draining  and  very  generally  in  excellent  condition,  the  great  impor- 
tance of  avoiding  all  sources  of  unwholesome  and  offensive  effluvia,  and  of  preserving 
the  substrata  of  the  city  in  a  dry  and  clean  condition,  creates  a  severe  necessity  for 
relinquishing  altogether  these  cess-pools,  which  can  only  be  done  by  establishing  a 
proper  system  of  sewerage. 
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OVERCROWDED  HOUSES. 

Apart  from  the,  general  conclusions  to  which  wo  are  led  by  the  data  from  the  several 
districts  referred  to  above,  even  the  partial  infraction  which  has  been  made  shows  tUe 
existence  of  several  serious  evils  in  this  community :  prominent  among  theni  is  that 
of  overcrowded  dwellings.  Happily  this  evil  has  not  yet  attained  the  proportion*  in 
Baltimore  which  it  has  reached  in  other  cities,  but  from  the  following  instance*  it  will 
readily  Ik*  perceived  that  a  foundation,  at  least,  for  the  tenement-house  f>yi>teiu  hit 
already  been  laid  in  our  midst.  No.  73  Lancaster  street  is  reported  as  being  occupW 
by  live  families  of  19  persons ;  No.  75,  same  street,  contains  tive  families  of  1*  i*ersou»: 
No.  100  Thames  street,  only  28  by  60  feet,  with  lot  28  by  30  feet,  is  occupied  by  tire 
families  of  34  persons;  No.*  128  Thames  street  contains  three  families  of  16  persons: 
No.  2o3  Ann  street,  house  20  by  60  feet,  has  six  families  of  24  persons ;  No.  2*®  Ann 
street,  house  18  by  70  feet,  has  six  families  of  37  persons ;  No.  290,  same  street,  has  five 
families  of  18  persons. 

Quito  a  numl>er  of  other  instances  of  overcrowding  were  noticed,  and  it  seems  proba- 
ble that  a  thorough  inspection  of  the  whole  city  would  reveal  many  more.  The  im- 
portance of  securing  comfortable  and  commodious  accommodation h  for  our  lal»oriiig 
classes  can  scarcely  be  overestimated?  but  after  the  tenement  system  has  once  lieea 
fastened  upon  a  largo  community,  it  is  not  an  easy  matter  to  sweep  it  away.  When* 
it  already  exists  to  a  large  extent,  as  in  New  York,  it  can  only  be  gotten  rid* of  by  long 
and  patient  effort ;  but  tnere  would  seem  to  be  no  good  reason  why,  in  the  case  of  a 
city  like  Baltimore,  where  the  evil  is  still  in  its  incipiency,  it  should  not  be  forestalled 
by' the  efforts  of  an  enlightened  public  spirit  and  philanthropy.  8uch  an  evil  in  u 
a  palling  in  its  moral  as  in  its  physical  aspects.  There  is  a  fixed  relation  between 
comfort  and  morality.  The  man  who  comes  home  tired  and  exhausted  want*  quirt 
and  comfort ;  if  ho  finds  filth,  squalor,  and  discomfort  in  every  shape  around  him.  h* 
naturally  gets  away  from  them  and  seeks  selfish  gratifications  in  the  lwer-shop,  ibe 
brothel,  or  wherever  they  may  be  found.  Virtue  and  vice  are  as  dependent  upon 
physical  conditions  as  health  and  disease.  "In  these  wretched  dwelling*,*'  write* 
John  Kay,  of  the  tenement  houses  of  London,  ''all  ages  and  sexes — fathers  and 
daughters,  mothers  and  sons,  grown  up  brothers  and  sisters,  stranger  adults — male* 
and  females — and  swarms  of  children ;  the  sick,  the  dying  and  the  dead  are  huchlled 
together  with  a  proximity  and  mutual  pressure  which  brutes  would  resinl ;  'where  it 
is  physically  impossible  to  preserve  the  ordinary  decencies  of  life,  where  all  sense  of 
propriety  and  self-respect  must  be  lost,  to  be  replaced  only  by  a  recklessness  of  de- 
meanor which  necessarily  result  from  vitiated  minds." 

Conceive  the  morality  of  those  who  are  "cribbed,  cabined,  and  confined,**  all  tin? 
grades  of  low  humanity  together,  as  occurs  in  some  of  the  dwellings  on  Thames,  Lan- 
caster, and  Ann  streets,  in  Baltimore.  In  one  small  house,  with  a  superficial  area  of 
only  18  by  70  feet,  thirty-seven  men,  women,  and  children  are  huddled  together  in 
misery  and  squalor!  Under  such  circumstances,  health  not  less  than  virtue  is  impos- 
sible. What  says  George  Godwin,  a  philantropist  who  has  seen  asmuch  of  the  horfor> 
of  town  shadows  as  most  men  ?  "Again  and  again  would  we  assert  that  as  yon  lead 
men  and  women  to  appreciate  cleanliness,  light,  air,  and  order,  you  make  the  in  better 
citizens,  increase  their  self-respect,  and  elevate  them  in  the  social  scale.  By  the 
miserable  dwellings  to  which  thousands  in  our  great  cities  are  condemned  we  aw 
impelling  them  downward — an  easy  process — with  frightful  results.  It  cannot  be  too 
often  repeated  that  the  health  and  morals  of  the  people  are  regulated  by  their  dwelling*/' 

THE  COST  OF  SICKNESS  AND  DEATH. 

It  is  no  very  difficult  thing  to  prove  that  every  death  caused  by  the  want  of  proper 
uncial  measures  must  l»e  a  loss  to  the  community,  and  that  all  unnecessary  sickness 
requiring  the  expenditure  of  money  to  cure  it.  must  also  be  a  loss;  pauperism,  we 
know,  is  often  increased  by  the  untimely  deatli  of  those  who  support  families,  and.** 
a  consequence,  there  is  an  increased  expenditure  of  the  public  money.  It  is  not 
because  there  is  a  difficulty  in  provii.g  these  truths  that  their  influence  ban  lieeu  so 
little  marked,  but  it  is  because  men  have  so  rarely  thought  of  them.  Let  it  be  remem- 
bered that  a  sickly  population  is  one  of  the  most  costly  burdens  of  a  state.  **  Health 
is  a  poor  man's  capital  in  trade,  and  whatever  deteriorates  that  entails  a  dirert  loss 
and  eventually  a  heavy  money  charge  upon  the  community.*'  The  enormous  amount 
of  poverty  in  this  country,  as  in  most  of  the  European  countries,  and  the  consequent 
necessity  of  expending  millions  of  dollars  annually  for  its  relief,  are  in  a  great  measure 
due  to  the  pauperizing  effects  of  preventable  diseases.  It  has  been  stated  that  the 
money  lost  through  yellow  fever  alone,  by  the  city  of  New  Orleans,  during  the  epi- 
demic of  1878,  was  nearly  #20,000,000.  To  this  add  the  loss  sustained  by  other  com- 
munities from  the  same  epidemic,  estimated  at  $175,000,000,  and  say  whether  the 
amount  is  not  w  orth  trying  to  save. 
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NEGLECT  OF  SANITARY  LAWS. 

A  glance  at  the  condition  of  affairs  in  the  several  districts  inspected  shows  an 
alarming  decree  of  indifference  or  negligence  in  the  observance  of  sanitary  laws  in  the 
city  of  Baltimore :  and  especially  would  this  seem  to  be  the  case  with  reference  to  the 
empytiug  and  purifying  of  privies.  In  the  older  parts  of  the  city  the  primitive  privy 
is  almost  universally  used,  and  only  in  a  few  instances  are  they  self-draining ;  they 
are  generally  simply  a  shallow  pit  from  4  to  6  feet  in  depth,  which,  in  many  instances, 
has  to  Nerve  the  pnqioses  of  from  10  to  20  persons.  A  moderate  regard  for  health  and 
cleanliness  would  suggest  the  emptying  of  these  places  at  least  three  times  a  year,  but 
as  a  general  rub  they  are  emptied  only  once  or  twice  annually.  The  result,  as  aire  tdy 
shown,  is  that  they  very  often  overflow,  saturating  the  surrounding  ground  with  their 
disease-breeding  contents,  and  probably  sowing  the  seeds  of  some  terrible  epidemic. 
The  danger  involved  in  this  state  of  things  is  heightened  by  the  fact  that  these  priv- 
ies have,  in  many  cases,  been  in  use  for  many  years,  and  the  earth  around  and  beneath 
them  has  become  so  saturated  with  their  foul  contents  that  it  no  longer  has  any  power 
or  virtue  as  a  deodorizing  or  disinfecting  agent.  They  can,  therefore,  only  be  regarded 
as  store-houses  of  disease,  and  the  sooner  they  are  superseded  by  an  enlightened  sys- 
tem of  sewerage  the  better  it  will  be  for  the  future  health  of  the  city. 

PROVISIONS  OF  THE  CITY  CODE. 

The  Baltimore  City  Code,  article  23,  section  79,  provides  that  "all  privies  that  are 
liable  or  likely  to  get  into  a  state  of  nuisance  between  the  1st  day  of  June  and  the  1st 
day  of  October  shall  be  well  cleaned  between  the  1st  day  of  October  and  the  1st  day 
of  June,  and  it  shall  be  the  duty  of  the  board  of  health  to  cause  to  be  made,  through 
the  commissioners  of  police  and  the  force  under  them,  between  the  1st  and  10th  of 
each  June,  a  thorough  inspection  of  all  privies,  wells,  or  vaults  within  the  city,  and 
all  that  then  may  be  found  to  be  full,  or  within  18  inches  therefrom,  shall  be  deemed  in 
a  state  of  nuisance,  and  the  owner  or  owners,  agent  or  agents  of  the  property  to  which 
the  privy  or  privies  respectively  may  belong  shall  forfeit  and  pay  $20." 

Section  75  clothes  the  city  board  of  health  with  full  authority**  in  all  matters  re- 
lating to  the  opening  and.  cleaning  of  privies  and  vaults ;"  and  section  84  provides 
that  ••  if  any  person  or  persons  shall  erect,  or  cause  to  be  erected,  any  privy  or  other 
building  over  any  wharior  wall,  or  over  the  bed  of  Jones'  Falls,  or  Harford,  Shroeder's, 
or  Chatsworth  Runs,  or  suffer  the  contents  of  any  privy  to  flow  into  th'3  aforesaid 
streams,  by  means  or  a  sewer  or  otherwise,  within'  the  limits  of  the  city,  so  that  the 
tilth  therefrom  be  discharged  into  the  said  falls,  or  either  of  said  runs,  such  person  or 
persons  shall  forfeit  and  pav,  for  each  and  every  such  offense,  the  sum  of  $20." 

As  is  quite  evident  from  tne  facts  already  given,  these  provisions  are  not  very  strictly 
enforced;  indeed,  it  would  seem  to  be  impossible  for  the  board  of  health,  with  their 
present  facilities,  to  keep  that  watch  and  ward  over  the  matter  that  the  law  contem- 
plates. To  require  the  police  to  make  the  inspections  spoken  of  is pratcially  to  nullify 
this  provision  of  the  code.  The  meml>ers  of  the  force  have  already  to  play  the  part 
of  men  of  all  work,  and  to  carry  out  this  system  of  inspection  properly  would  require 
an  independent  cori>s  of  assistants  to  inspect,  not  once  a  year,  but  quarterly,  every 
privy,  and  report  their  condition  to  the  health  department.  There  is  a  crying  and 
imperative  demand  for  reform  in  this  matter. 

A  SANITARY  PARADOX. 

Generally  throughout  the  city  pumps  have  been  discarded,  and  the  safer  water  sup- 
ply by  the  city  has  been  substituted.  But  there  are  still  many  instances  in  which 
pump  water  is'  used  for  drinking  and  domestic  purposes.  In  tho  first  district,  second 
warn,  pump  water  is  used  on  from  130  to  200  premises,  and  the  comparative  immu- 
nity of  the  people  from  disease,  under  the  most  trying  sanitary  conditions,  is  extremely 
remarkable,  but  should  not  lead  to  the  conclusion  that  tilth  and  bad  water  are  condu- 
cive to  health.  Several  instances  of  remarkable  health  under  the  worst  sanitary  con- 
ditions possible  may  be  mentioned  iu  this  connection.  House  No.  60  Philpot  street, 
20  by  50  feet  area,  contained  seven  families  of  18  persons;  the  privy  and  prenme.s, 
generally, were  iu  very  bad  condition,  and  the  supply  of  water  was  drawn  from  an  old 
pump,  but  in  spite  of  these  facts  no  sickness  or  death  had  occurred  among  the  inmates 
for  more  than  twelve  months.  No.  51  Thames  street,  eight  families  of  29  nerwonH, 
cellar  damp,  sewer  closed  up,  forming  a  cess-i»ool  with  offensive  smell,  privy  in  filthy 
condition,  water  supply  good.  No  sickness  during  the  year.  No.  103  Lancaster  street, 
four  families  of  16  persons,  house  15  by  18,  no  cellar,  privy  in  bad  condition,  pump 
water  used,  said  to  be  "  bad ;"  the  only  case  of  sickness  during  the  year  was  a  ca*se  of 
consumption.  No.  115  Lancaster  street,  three  families,  9  persons,  pump  water  repre- 
sented to  Ik?  u  very  bad,"  but  the  only  ease  of  sickness  reported  was  a  single  case  of 
con  sumption. 
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Many  other  examples  of  the  same  character  might  be  cited,  which  go  to  show  how 
much  the  human  constitution  is  often  capable  of  enduring,  when  subjected  to  influ- 
ences capable  of  producing  sickness  and  death.  But  no  one  can  doubt  that  should 
some  sudden  epidemic  spring  up  in  the  city,  those  unfavorable  sanitary  condition* 
would  be  terrible  and  fatal  helpers  of  its  progress. 

DANGERS  OF  PUMP  WATER. 

One  of  the  most  dangerous  characteristics  of  pump  water  in  cities  is  that  often  when 
thoroughly  contaminated  with  the  noxious  drainage  from  adjacent  privies  it  ijuIs  to 
show  any  sign  of  contamination  and  apparently  maintains  its  original  purity  unim- 
paired. The  mere  fact,  however,  that  it  has  no  bad  taste  and  retains  a  sparkling  and 
clear  appearance  is  no  evidence  of  positive  purity.  Even  a  chemical  analysis  will  not 
always  discover  the  true  character  of  water,  and  we  have  the  authority  of  Mr.  John 
Simon,  formerly  chief  medical  officer  of  the  privy  council  of  England,  for  saying  that 
the  findings  of  chemical  tents  are  not  entitled  to  unlimited  confidence.  *'  Chemical 
demonstration  of  unstable  nitrogenous  compounds  in  water,"  he  savs,  **  is  a  warning 
which,  of  course,  should  never  be  disregarded ;  but  till  chemistry  shall  have  learned 
to  identity  the  morbific  elements  themselves,  its  competence  to  declare  them  absent 
in  any  given  case  must  evidently  l»e  judged  incomplete,  and  waters  which  chemical 
analysis  would  probably  not  condemn  may  certainly  be  carrying  in  them  very  fatal 
seeds  of  infection.'*  The  only  safe  course/therefore*  in  large  cities  would  seem  to  be 
total  abstinence  from  pump  water,  about  the  safety  of  which  there  must  always  be, 
at  least,  a  doubt  in  such  cases.  Perhaps  it  is  worthy  of  consideration  whether  cities 
might  not  properly  and  legally,  in  the  exercise  of  their  powers  for  the  protection  of 
the  public  health,  prohibit  the  use  of  pumps  absolutely,  whether  they  be  on  the  public 
thoroughfares  or  on  private  property. 

NEGLECT  OF  SANITARY  MEASURES. 

In  the  second  district,  where  the  typho-malarial  endemic  of  1876  prevailed  with  such 
frightful  fatality,  pump  water  is  still  used  by  many  families;  and  open  cess-pita,  so 
constructed  that  their  contents  drain  into  and  ooze  through  the  soil,  continue  to  be 
the  only  depositories  for  excretal  sewage,  the  volatile  products  of  which  engender  in- 
fluences most  prejudicial  to  health ;  while  the  "  slops"  or  refuse  water  from  domestic 
operations  flow  into  and  pollute  the  gutters.  The  same  condition  of  things,  in  a  more 
or  less  marked  degree,  may  be  said  to  exist  in  other  sections  of  the  city,  and  it  is  no 
less  surprising  than  alarming  that  the  public  fail  to  be  impressed  with  the  gravity  of 
these  evils.  While  a  disease  with  its  dread  horrors  is  still  fresh  in  our  minds,  the 
importance  of  careful  attention  to  hygienic  and  sanitary  measures  must  be  considered 
a  public  and  private  duty.  It  is  a  recorded  fact  that  large  cities  in  which  fatal  epi- 
demics have  raged,  have  been  those  whose  sanitary  requirements  have  been  liadly 
neglected.  "  The  presence,"  says  the  report  of  the  general  board  of  health  of  England 
on  "'•  the  sewage  and  cleaning  of  towns,"  "  of  impurity  produced  by  the  decouqiowtion 
of  animal  and  vegetable  matter,  is  now  established  as  a  constant  concomitant  of  the 
excessive  ravages  of  typhus  and  other  epidemic  diseases  in  towns ;  and  a  proportion- 
ate exemption  from  such  maladies  has  marked  the  removal  of  the  sources  of  aerial 
pollutions." 

It  is  scarcely  necessary  to  enter  into  the  details  of  the  connection  between  defective 
sewerage  and  the  propagation  of  disease.  It  is  now  universally  admitted  that  the 
exhalations  arising  from  putrescent  matter  of  badly-arranged  and  badly-constructed 
cess-pools  and  open  privies  are  fruitful  sources  of  disease.  Indeed,  the  immediate  and 
direct  cause  of  yellow  fever  may  be  said  to  be  the  poison  generated  by  the  decompo- 
sition of  animal  and  vegetable  matters  to  which  a  specific  germ  is  added.  The  expe- 
rience of  every  medical  man  goes  to  nrove  that  a  badly  cleansed  and  drained  district  is 
always  a  fever  one.  A  competent  witness  has  said  that,  "  in  addition  to  a  general  dis- 
arrangement of  health  and  an  unusual  liability  to  disease,  there  is  one  particular  class 
of  diseases  which  is  always  to  be  found  in  neglected  places,  viz,  the  class  of  contagious 
disorders."  History  teaches  us  that  pestilence  has  always  haunted  the  scenes  of  filth. 
The  plague,  the  black  death,  the  cholera,  the  camp,  jail,  and  ship  fevers,  all  have 
made  these  scenes  their  favorite  resorts,  and  yellow  lever,  our  modern  pestilence,  forms 
no  exception  to  the  rule. 

Another  point  of  importance  in  connection  with  cess-pools  and  open  privies,  with 
saturated  soil,  &c,  surrounding  them,  is  of  great  importance  as  bearing  upon  the  sup- 
ply of  pure  air  to  houses ;  for  it  is  easy  to  perceive  that,  however  well  ventilated  the 
apartments  may  be,  the  appliances  are  rendered  futile  from  the  admission  of  air 
tainted  by  the  admixture  of  gases  emanating  from  the  filthy  accumulations  of  the 
cess-pools  and  privies.  There  can  be  no  doubt  that  the  public  health  may  be,  and  often 
is,  impaired  by  this  cause,  and  it  is  one  of  the  sources  of  disease  which  1 1  is  absolutely 
necessary  to  remove  before  there  can  be  any  effectual  cure.    In  some  of  the  houses 
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examined  we  have  seen  that  the  cess-pools  are  in  the  cellars,  and  give  out  their  exha- 
lations from  thence;  others  are  in  the  yard  close  to  a  door  or  window,  through 
which  tie  noxious  air  is  introduced  throughout  the  whole  of  the  house.  To  meet  the 
evils  of  the  cess-pools  and  privies  in  Baltimore,  a  system  of  sewerage  is  absolutely  re- 
quired, and  instead  of  the  connection  between  the  water-closets  aud  drains  being  op- 
tional, it  should  be  made  imperative. 

PART    II. 

In  connection  with  the  details  already  given,  it  may  not  be  amiss  to  consider  gener- 
ally other  important  sanitary  problems  which  bear  upon  the  future  health  and  com- 
mercial prosperity  of  Baltimore. 

LOCATION*  AND  TOPOGRAPHY. 

The  city  of  Baltimore  is  situated  on  an  arm  of  the  Chesapeake  Bay,  into  which  the 
Patapsco  River  flows.  The  tide  in  its  harbor  has  a  mean  range  of  one  foot  and  three- 
tenths,  and  produces  scarcely  any  movement  in  its  waters.  Two  prongs  of  this  arm 
extend  in  a  northwesterly  direction.  One  receives  the  stream  called  Jones's  Falls,  hav- 
ing a  flow,  at  low  stages,  of  15,000,000  gallons  daily,  and  which  passes  through  the  cen- 
ter of  the  city.  This  proug,  the  upper  end  of  which  is  called  "  the  Basin, "  and  the  lower 
end  "  the  Harbor,"  affords  the  port  for  nearly  the  entire  commerce  of  the  city.  The 
other  prong,  lying  farther  west,  receives  the  stream  called  Gwyuu's  Falls,  having  a 
dry- weather  flow  of  10,000,000  gallons  daily.  This  stream  may  be  considered  the  nat- 
ural western  boundary  of  the  city.  Another  stream  called  Herring  Run,  nearly  equal 
in  volume  to  the  last,  flows  in  a  southeasterly  direction,  and  discharges  into  another 
arm  of  Chesapeake  Bay  to  the  east,  called  Black  River.  This  stream  may  be  consid- 
ered the  natural  eastern  boundary  of  the  city. 

Between  these  two  prongs  is  inclosed  a  peninsula  with  two  points— the  eastern  one 
being  the  site  of  Fort  McHeury,  the  other  that  of  a  bridge  crossing  into  Anne  Arun- 
del County  on  the  south.  It  joins  £he  mainland  with  a  maximum  elevation,  across 
the  neck,  of  35  feet  above  tide,  and  reaches  an  elevation  of  90  feet  in  the  interior. 
Having  a  shore  more  or  less  bold  along  its  entire  margin,  it  becomes  very  abrupt  at 
''  Federal  Hill/'  at  the  npper  end  of  the  harbor.  This  district  is  known  as  South  Bal- 
timore and  forms  the  southern  limit  of  the  city. 

Lying  upon  the  west  side  of  the  central  stream,  and  extending  about  half  a  mile 
above  the  water  front  on  the  Basin,  is  an  area  of  about  75  acres  elevated  not  more 
than  10  feet  above  tide.  This  is  called  the  "flooded  district,"  from  its  having  been 
on  several  occasions  overflowed  by  the  drainage  from  the  back  country  during  extra- 
ordinary storms :  notably  in  1868,  when  20,000,000  cubic  feet  of  water  occupied  the 
streets  and  residences  of  this  densely  populated  section.  From  the  margin  of  the 
"  flooded  district"  the  ground  rises  rapidly  upon  each  side,  reaching  an  elevation  of 
100  feet  in  a  quarter  of  a  mile  on  the  west,  aud  of  50  feet  in  the  same  distance  on  the 
east.  Above  this,  along  the  whole  course  of  the  stream,  the  banks  rise  abruptly  on 
each  side. 

On  the  north  side  of  the  harbor,  lying  between  it  and  the  Philadelphia  Railroad,  is 
an  area  of  about  125  acres,  the  elevation  of  which  is  less  than  6  feet  above  tide.  It 
embraces  the  "  City  Dock,"  a  pool  300  feet  wide  and  1,800  feet  loug,  into  which  Jones's 
Falls  has  been  conducted.  It  also  receives  Harford  Run,  the  next  largest  stream  which 
passes  through  the  city.  In  dry  weather  both  these  streams,  which  have  been  con- 
verted by  bad  management  into  open  sewers,  are  intensely  charged  with  effete  pro- 
ducts of  the  population  ;  and  for  which  the  dock  acts  as  a  catch-basin.  This  area 
embraces  "  District  No.  1,"  already  described  in  the  first  part  of  this  report,  and  gen- 
erally known  as  the  typho-malarial  district.  As  already  stated,  many  of  the  residents 
in  this  district  depend  upon  pumps  in  the  neighborhood  for  their  water  supply,  and 
cases  of  overcrowding  in  very  old  buildings  have  also  been  noted.  The  extent  of  the 
latter  evil,  heretofore  commented  upon,  is  thus  described  in  the  Sunday  News  of  June 
20,  1880: 

"The  people  of  what  is  called  by  some  the  malarial  district  are  becoming  more 
and  more  alarmed  at  the  overcrowding  of  some  of  the  old  houses  in  southeast  Balti- 
more by  impoverished  emigrants,  the  majority  of  whom  are  Bohemians.  Ou  Aliceanna 
street,  between  Wolf  and  Ann  streets,  is  an  old  building  (the  square  is  known  as  Bo- 
hemian Row)  which  has  a  front  of  30  and  a  depth  of  100  feet,  and  is  two  stories  in 
height.  It  was  about  half  a  century  ago  used  as  a  private  dwelling:  It  has  now  been 
cut  up  into  twenty  small  compartments,  into  which,  at  present,  lio  less  than  sixty- 
eight  human  beings — men,  women,  and  children — are  indiscriminately  huddled.  The 
sight  of  the  barefooted  women,  the  ragged  men,  the  half-naked  children  attracts  the 
attention  of  all  passers.  This  week  two  chi  Idren  died  in  this  hive,  and  others  are  sick. 
The  stench  from  the  place  is  sickening  in  the  extreme,  and  the  only  fresh  air  the  in- 
mates enjoy  is  that  which  they  get  by  crowding  out  in  the  side  yard,  as  they  aro 
ashamed  to  appear  on  the  street  in  their  half-nakedness  or  ragged  habiliments." 
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On  the  western  boundary  of  the  city,  at  the  head  of  the  other  prong,  is  a  cove  of 
nearly  100  hundred  acres  in  extent,  into  which  Gwynn's  Falls  discharges.  The  &*h- 
ment  from  this  stream  has  nearly  filled  up  the  cove  and  converted  the  greater  part  of 
it  into  a  marsh,  leaving  the  remainder  covered  by  a  shallow  stratum  of  stagn&Lt 
water,  bordered  next  to  the  city  with  a  strip  of  low  ground  in  a  high  state  of  cultiva- 
tion. In  thin  direction  the  ground  immediately  rises  to  an  elevation  of  16  feet  along 
the  line  of  th<*  Baltimore  and  Ohio  Railroad,  and  reaches  GO  feet  at  Mount  Clan-,  a 
half  mile  to  the  northwest,  and  gradually  rises  to  an  elevation  of  2:50  feet  in  the  ••!- 
treme  northwestern  section  of  the  city.  On  the  opposite  side  the  ground  rises  rapiillr 
from  the  marsh ;  and  below  the  cove  the  shore  of  the  estuary  continues  with  higk 
ground  and  deep  water  throughout.  Toward  the  north  the  course  of  Gwynira  F^Ut 
and  its  branches  lies  between  steep  hills.  With  the  exception  of  the  low  areas  j«wt 
described,  the  ground  rises  everywhere  with  sufficient  rapidity  for  the  most  |ierti<t 


drainage. 


GEOLOGICAL  FORMATION. 


With  the  exception  of  a  ledge  of  gneiss  rock  which  intrudes  over  a  small  area  on  eack 
side  of  Jones's  Falls,  near  the  northern  city  limit,  the  whole  of  Baltimore  stands  ujkii 
a  deposit  of  clay,  sand,  and  gravel,  sometimes  alternating  with  each  other,  but  with 
the  coarser  materials  predominating  at  the  base.  Over  a  large  extent,  and  on  the  high- 
est elevations,  a  thick  stratum  of  clean  sand  lies  near  the  surface  ;  while  some  of  the 
lower  outlying  portions  have  at  the  surface  a  stratum  of  pure  clay,  the  same  which 
furnishes  the  famous  Baltimore  brick.  At  the  base  of  all  is  a  stratum  of  water-flow- 
ing gravel.  This  gravel  is  met  with  everywhere  below  the  bed  of  Jones's  Falls  and  at 
the  bottom  of  the  harbor  along  the  water  front.  Beneath  this  is  a  thick  and  eontuin- 
ous  stratum  of  tough,  impervious  clay,  extending  under  the  harbor,  which  the  weil- 
diggers  designate  as  the  "river  bottom." 

DRAINAGE. 


elevation 

southwest 

described.    Opposite  to  this,  and  draining  from  the  same  neighborhood,  another  stream, 

three-quarters  of  a  mile  long,  discharges  into  Jones's  Falls  at  the  northern  corporate 

line  of  the  city. 

At  a  half  mile  toward  the  east,  and  upon  ground  of  the  same  elevation  as  the  former, 
in  the  neighborhood  of  Eutaw  Place,  a  stream  called  Chatsworth  Run  gathers  the 
drainage  and,  flowing  in  the  same  direction  for  a  mile  and  three-ouarters,  joins  Schro- 
der's Run  just  before  reaching  Ridgley's  Cove.  Draining  from  the  same  area  in  xha 
opposite  direction  a  stream  a  naif  mile  long  discharges  into  Jones's  Falls  nearly  a  half 
mile  below  the  former  one  on  this  side. 

Two  other  streams  originate,  at  an  elevation  of  100  feet,  in  the  neighborhood  of  the 
present  Johns  Hopkins  University  buildings ;  one,  taking  the  course  of  Tyson,  Lib- 
erty, and  Howard  streets,  flows  down  upon  the  neck,  where  commences  the  peninsula 
of  South  Baltimore,  and  across  which  it  has  been  conducted  by  a  sewer  along  South 
Howard  street  and  discharged  into  Ridgley's  Cove,  near  the  entrance  of  Schroder's 
Rnn.  Its  counterpart  flows  due  east  along  Centre  street,  and  discharges  into  Jones'* 
Falls  at  the  upper  end  of  the  "  flooded  district." 

Another  small  stream  gathers  on  Federal  Hill,  in  South  Baltimore,  at  an  elevation 
of  75  feet,  and  flowing  southwest  for  nearly  a  half  mile  discharges  into  Ridgley's  C»ve 
near  the  Howard-street  sewer. 

All  these  streams  originate  in  and  flow  through  fully-occupied  sections  of  the  city, 
and  they  are,  in  part,  conducted  through  sewers  of  an  irregular  character.  The  two 
largest,  Schroder's  Run  and  Chatsworth  Run,  before  reaching  Ridgley's  Cove  flow  in 
their  ancient  and  natural  beds  for  nearly  a  mile,  and  during  warm,  dry  weather  the 
water  which  they  contain  is  usually  black  and  reeking  with  noxious  gases.  The 
unoccupied  portions  of  the  western  section  of  the  city  drain  into  a  stream  called  Lit- 
tle Gwynn's  Falls,  which  gathers  in  the  neighborhood  of  Hookstown.  a  suburban 
village,'  two  and  a  half  miles  northwest  of  the  city  limits,  and  enters  Gwynn's  Falls 
proper  a  mile  above  the  cove.    This  is  an  exceedingly  filthy  stream. 

In  the  eastern  section  (t.  e ,  east  of  Jones's  Falls)  the  first  stream  within  the  present 
corporate  limits  is  "Jenkins's  Run,"  which  originates  at  the  northern  limits  of  the  vil- 
lage of  Waverly,  more  than  a  mile  from  the  city,  at  an  elevation  of  200  ft»et,  after 
draining,  with  several  branches,  a  thickly-populated  suburban  district,  in  which  are 
many  slaughter-houses,  distilleries,  hair-factories,  tanneries,  and  other  foul  establish- 
ments, it  passes  for  a  half  mile  through  the  city  and  discharges  into  Jones's  Falls  n«»ar 
the  western  portal  of  the  tunnel  of  the  Union  Railroad,  where  that  road  joins  with  i  he 
Northern  Central  Railroad.    Within  the  city  it  passes  through  a  sewer  12  by  18  feet 
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diameter  at  the  upper  end,  which  sewer  is  reduced  at  the  lower  end,  before  it  enters 
Jones's  Falls,  to  a  diameter  of  7  by  7  feet. 

The  next  drain  is  a  small  stream  which  gathers  on  Gallows  Hill  at  an  elevation  of 
120  feet,  and  flows  through  a  sewer  along  McKini  and  Monument  streets  to  Jones's 
Falls,  where  it  discharges. 

HARFORD  RUN. 

The  third  stream  is  Harford  Run,  which  drains  from  "  Clifton,"  the  future  site  of 
the  Johns  Hopkins  University,  at  air  elevation  of  M)  feet,  and  a  half  mile  beyond  the 
city  limits.  After  crossing  the  Union  Railroad  at  Belair  avenue  it  passes  through  a 
series  of  irregular  sewers  and  drains,  through  yards,  and  under  houses,  to  Central 
avenue,  along  which  it  is  conducted  by  a  regular  sewer  to  the  city  dock.  This  irreg- 
ular part  of  the  sewerage  of  Harford* Run  nearly  describes  a  circular  arc,  of  which 
the  Johns  Hopkins  Hospital,  standing  at  an  elevation  of  110  feet  and  a  quarter  of  a 
mile  distant  to  the  east,  is  the  center.  From  the  city  limits  to  the  dock  the  course  of 
this  stream  is  two  and  three-quarter  miles.  Its  filthy  condition  has  l>een  a  subject  of 
public  criticism  for  many  years  past,  and  the  evil  finally  became  so  intolerable  that 
the  city  council  was  induced  last  year  to  make  an  appropriation  to  improve  the  con- 
dition of  the  stream  by  changing  its  course  and  arching  it  throughout.  The  work  is 
now  in  progress,  but  as  it  is  not  laid  out  in  conformity  with  uny  plan  for  the  future 
sewerage  of  the  city,  we  may  well  believe  that,  except  for  temporary  purposes,  it  will 
be  a  fruitless  expenditure  of  money.  In  referring  to  this  matter  the  Baltimore  Amer- 
ican of  the  23d  of  July,  1880,  thus' forcibly  speaks: 

"  Sooner  or  later  Baltimore  must  have  a  thorough  system  of  underground  sewerage 
and  drainage.  The  trouble,  losses,  and  suffering  that  have  been  occasioned  in  the 
northeastern  section  by  the  overflowing  of  Harford  Run  by  an  ordinary  summer  rain- 
fall emphasize  the  necessity  of  a  comprehensive  and  systematic  plan.  Scores  of  fam- 
ilies of  poor  people  have  had  their  homes  undermined,  their  furniture  injured,  and 
the  daily  occupations  upon  which  they  depend  for  their  bread  and  meat  interrupted, 
because  the  municipal  government  has  for  twenty  years  been  trilling  with  the  nuisance 
of  a  slow-moving  stream  of  filth,  and  has  just  resolved  to  endure  it  no  longer.  If  the 
Harford  Run  sewer  is  not  constructed  with  more  engineering  skill  than  was  displayed 
in  that  on  Liberty  street,  a  great  deal  of  money  will  again  be  expended  without  pro- 
ducing the  proper  results.  The  beginning  of  it  proved  on  Tuesday  a  remarkably  effi- 
cient aid  in  backing  water  into  all  the  cellars  in  the  neighborhood." 

Another  stream,  called  '*  Harris's  Creek,"  drains  from  tho  neighborhood  of  the 
Baltimore  Cemetery  at  an  elevation  of  175  feet,  and  flows  nouth  along  the  eastern  out- 
skirts of  the  city,  where  there  have  recently  been  erected  blocks  of  new  and  clean 
residences.  This  stream  enters  the  harbor  immediately  opposite  Locust  Point,  the 
marine  terminus  of  the  Baltimore  and  Ohio  Railroad,  having  had  a  course  of  two 
miles.  The  lower  end  of  the  stream,  for  nearly  a  half  mile,  formed  a  tidal  inlet  three 
or  four  hundred  feet  wide ;  but  it  has  been  nearly  filled  up  with  oyster-shells  from  the 
packing  establishments  and  waste  products  of  factories,  furnaces,  and  residences. 
East  of  Harris's  Creek  at  this  point  the  ground  rises  immediately,  and  reaches  an  ele- 
vation of  125  feet  at  Highlandtown,  a  half  mile  distant.  The*  lands  of  the  Canton 
Company  continue  in  this  direction  far  beyond  the  city  limits,  preserving  to  the  water's 
edge  the  most  favorable  conditions  for  drainage. 

JONES'S    FALLS. 

In  a  sanitary  point  of  view  this  stream  may  be  said  to  be  ttiefrlte  noire  of  Baltimore, 
and  has  long  engaged  the  anxious  attention  of  the  municipal  government.  Outside 
of  the  city,  on  the  north,  it  receives  the  drainage  of  a  large  scattered  population,  and 
of  the  villages  of  Hamden,  Woodbury,  Waverly,  and  part  of  Govanstown,  while  the 
areas  of  greatest  population  in  the  city  drain  directly  into  the  stream,  and,  as  the  city 
becomes  extended,  this  will  be  increased  in  a  still  greater  proportion.  The  evils  aris- 
ing from  this  state  of  affairs  cannot  be  much  longer  endured,  as  public  apathy  ou  this 
important  question  of  sanitation  amounts  really  to  a  public  crime.  The  following  from 
the  American  of  June  27, 1880,  is  not  only  a  faithful  picture  but  a  just  criticism  of  the 
nuisance : 

4 'Jones's  Falls  cannot  by  any  possibility  be  anything  but  a  nuisance.  Twice  in  the 
last  half  century  it  has  overflowed  ite  banks  and  inundated  the  sections  of  the  city 
along  its  course,  causing  a  vast  deal  of  damage  and  knocking  50  per  cent,  off  the 
value  of  contiguous  property.  The  city  has  spent  several  hundreds  of  thousands  of 
dollars  to  make  such  improvements  that  any  freshet  in  the  future  will  be  confined 
within  the  retaining  walls  and  the  volume  of  water  will  not  escape  over  them  into 
the  streets.  But  a  flood  is  only  a  matter  of  occurrence  only  a  few  times  in  a  century, 
while  the  nuisance  of  the  falls  as  a  malodorous  cess-pool  is  with  us  every  year.  Just 
now  it  is  at  its  worst.  For  several  weeks  past  there  has  not  )>een  a  strong  enough  wind 
from  the  north  to  drive  out  its  stagnant  waters,  and  the  tides  have  simply  acted  to 
back  them  up  between  the  basin  and  the  Madison  street  bridge.    As  a  consequence  the 
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falls  is  rotten  and  nauseous  with  filth.  The  hot  son  brings  out  from  the  still  and  pol- 
luted waters  a  terrible  stench,  just  as  it  breeds  maggots  in  carrion.  The  atmosphert 
in  the  neighborhood  of  the  bridges  is  so  poisoned  with  the  malaria  that  a  healthy  mm* 
stomach  is  turned  by  breathing  it.  From  the  surface  of  the  water  the  inephitic  gate* 
may  at  any  time  be  seen  coming  up  in  bubbles,  and  the  stench  seems  to  be  the  very 
essence  of  putrefaction.  It  must  inevitably  be  a  source  of  disease  and  death,  espe- 
cially as  it  pervades  the  atmosphere  of  the  thickly-populated  regions  of  Old  Town  and 
East  Baltimore.  A  very  heavy  rainfall  or  a  succession  of  northerly  winds  for  several 
days  would  clean  it  out,  but  there  is  no  certainty  that  nature  will  soon  apply  any 
purifying  process,  and  meanwhile  the  falls  goes  on  to  help  breeding  a  pestilence,  if 
the  water  department  has  any  water  to  spare,  it  cannot  be  put  to  better  use  than  is 
flushing  out  the  falls.  The  mass  of  stagnant  filth  ought  to  be  removed;  and  if  that 
is  not  done,  the  increase  of  the  weekly  death-roll  will  Bear  testimony  that  we  hare  aa 
uncontrollable  nuisance  in  the  heart  of  the  city." 

Were  it  not  that  the  bed  of  this  stream  is  required  to  give  passage  to  the  inimensr 
volumes  of  water  which  drains  from  a  large  extent  of  back  country  when  a  snddea 
storm  breaks  upon  it,  it  could  be  converted  into  the  main  sewer  of  the  city  for  its  sur- 
face drainage.  Lying  as  it  does  at  the  base  of  all  drainage,  and  supplied  as  it  is  with 
a  permanent  stream  of  water,  and  capable  of  being  flushed  to  any  desired  extent,  it 
could  also,  economically  and  effectually,  be  made  to  serve  as  a  final  receptacle  and 
conduit  for  a  system  of  sanitation  sewerage,  for  it  could  advantageously  be  continued 
to  any  distant  point  of  discharge.  Whatever  system  may  be  employed,  the  character 
and  necessity  of  this  conduit  of  distant  discharge  remains  the  same ;  it  must  lie  at  a 
low  level,  and  be  assisted  by  steam-power.  Were  this  main  sewer  rendered  practica- 
ble by  the  diversion  of  the  floods  from  the  back  country,  the  loathsome  sight  of  Jonera 
Falls,  with  its  inconvenient  and  expensive  bridges*,  would  be  abolished,  while  a  large 
and  valuable  space  in  the  heart  of  the  city  would  become  available  for  building  or 
other  useful  purposes. 

That  this  measure  is  eminently  practicable  can  hardly  admit  of  a  doubt.  It  ia  a 
subject  which  received  the  earnest  consideration  of  the  first  engineer,  Latrobe,  grand- 
father to  the  present  mayor  of  Baltimore.  He  recommended  the  diversion  of  the  exceat 
of  water  of  Jones's  Falls  into  Herring  Run  by  mean*  of  a  tunnel  under  Gallows  Hill, 
upon  a  line  which  nearly  coincides  with  the  present  tunnel  of  the  Union  Railr™"* 
and  thence  by  a  canal  to  Herring  Run.  This  plan  could  not  now  be  carried  out  with- 
out interfering  with  the  railroad  system  that  has  since  been  developed,  and  with  a 
large  and  crowing  section  of  the  city  on  the  east.  Moreover,  it  would  be  highly  de- 
sirable that  the  advantage  of  such  an  improvement  should  extend  as  far  as  the  proba- 
ble future  limits  of  the  city. 

Just  where  a  northern  limit  line  was  established  by  the  legislature  of  Maryland 
in  1874,  and  beyond  the  village  of  Woodbury,  the  bed  of  Jones's  Falls  lies  in  the  same 
direction  as  that  of  Gwynn's  Falls,  where  tne  Franklin  road  first  comes  alongside  of 
it.  The  distance  between  these  two  points,  about  3  miles,  is  nearly  the  shortest  be- 
tween the  two  streams;  and  the  difference  of  elevation  between  their  beds,  about  50 
feet,  admits  of  an  inclination  of  a  water-way  connecting  these  points  sufficient  to  impart 
to  the  waters  of  Jones's  Falls  thus  diverted  a  velocity  of  more  than  10  miles  per  hour. 
The  base  of  the  intervening  hill  is  an  uninterrupted  mass  of  gneiss  rock,  and  its  sur- 
face would  be  generally  elevated  150  feet  above  the  tunnel  perforating  it.  It  is  esti- 
mated by  Major  Randolph  that  if  such  a  tunnel  ha  1  a  width  of  50  feet  with  a  semi- 
elliptical  roof  40  feet  above  the  floor  in  the  middle,  it  would  pas*  a  much  larger  quan- 
tity of  water  than  that  which  passed  the  arch  at  Eager  street  bridge  during  the  un- 
precedented flood  of  1868.  The  stone  derived  from  the  excavation  of  the  tunnel  would 
be  perfectly  suitable  for  the  construction  of  the  proposed  grand  sewer  of  Jones's  Falls, 
to  replace  the  present  open  stream,  which  could  be  made  of  sufficient  capacity  to  past 
the  volume  of  ordinary  storms  independent  of  diversion,  and  easily  accessible  at  low 
water  to  carts  or  cars  for  the  removal  of  deposits  or  obstructions,  &c.  The  dam  can 
be  constructed  across  the  narrow  rocky  valley  in  such  a  manner  as  to  be  beyond  the 
possibility  of  breaking  ;  and  the  tunnel  would  at  least  be  as  free  from  the  contingency  of 
choking  as  the  arch,  at  Eager  street  bridge,  t  Such  a  diversion  would  probably  neces- 
sitate an  increase  in  the  span  of  several  bridges  across  Gwynn's  Falls;  and  a  few 
strips  of  low  ground  which  border  it  might  possibly  be  more  deeply  flooded  than  usual 
when  a  rise  in  both  streams  occurred.  But  the  necessary  increase  of  damage  along 
this  deep  valley,  as  improvements  now  stand  or  are  likely  ever  to  be  made,  would  lie  bnt 
trifling.  The  cost  of  this  diversion,  without  taking  into  consideration  the  value  of 
the  space  reclaimed,  has  been  estimated  at  $3,000,000. 


*  Jones's  Falls,  from  Boundary  avenue  to  the  citv  dock,  a  distance  of  not  more  than  8  miles,  Is  _. 

bv  not  less  than  sixteen  bridges,  some  of  which  nave  recently  been  erected  at  an  enormous  coet  te 
the  city.  The  city  of  London,  with  a  population  of  4,000,000,  is  traversed  in  its  most  densely  populated 
sections  by  the  river  Thames  for  a  distance  of  12  or  15  miles,  and  it  has  only  been  found  necessary  n 
that  great  city  to  erect  ten  bridges  and  a  single  tunnel.  The  river  Seine  passes  through  the  most  pop- 
ulous part  of  Paris  for  a  distance  of  8  or  10  mues ;  it  is  only  spanned  by  twelve  or  fourteen  bridges. 

1  This  diversion  scheme  was  urged  by  me  in  a  report  made,  as  chairman  of  the  Joint  standing  < 
mittee  on  health,  to  the  city  council  of  1873 
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WATER  SUPPLY. 

Five  miles  from  the  northern  corporate  limit  the  waters  of  Jones's  Falls  are  collected 
for  the  use  of  the  city,  at  an  elevation  of  225  feet,  and  are  delivered  through  a  conduit 
of  25,000,000  gallons  capacity  into  the  distributing  reservoir  in  Druid  Hill  Park,  at  an 
elevation  of  £20  feet,  from  which  it  is  pumped  by  steam-power  into  a  higher  one  in  the 
park,  at  an  elevation  of  325  feet.  Beyond  the  dam  the  drainage  territory  which  sup- 
plies the  lake  supports  a  large  rural  population,  and  embraces  the  summer  residences 
of  a  large  number  of  the  more  wealthy  citizens  of  Baltimore  City. 

On  a  few  occasions  in  the  history  of  the  present  supply  it  has  only  amounted  to  one- 
third  of  the  capacity  of  the  conduit.  As  a  supplement  to  this,  on  such  emergencies, 
steam  pumping  engines  have  been  located  upon  the  Gunpowder  River,  about  6  miles 
distant  from  the  dam.  They  force  the  water  through  a  pair  of  pipes  to  the  top  of  the 
intervening  ridge,  from  whence  it  flows  into  the  lake,  thus  increasing  the  supply  with 
10,000,000  gallons  daily. 

In  another  year  the  works  for  the  new  supply  will  be  completed.  This  will  draw 
the  water  from  the  Gunpowder  River  4  miles  below  the  present  pumping  engines, 
to  which  point  the  dam  will  back  up  the  water,  and  conduct  it  through  a  tunnel  7 
miles  long,  and  of  a  capacity  of  160,000,000  gallons  daily,  with  reservoirs  on  Monte bello 
and  Clifton,  having  an  elevation  of  165  feet.  This  quantity  is  the  volume  of  the  river 
at  its  ordinary  low  stages,  and  can  be  supplied  by  gravity  to  all  those  districts  lying 
below  an  elevation  of  100  feet  above  tide.  Naturally  this  water  is  of  uncommon  purity 
and  softness,  and  at  present  comparatively  free  from  contamination.  It  is  stated  that 
on  one  occasion  a  measurement  showed  that  the  river  only  supplied  about  one-third 
of  the  capacity  of  the  conduit.  This  proportion  of  one-third  supply  at  periods  of  ex- 
treme dronght  in  both  the  new  and  old  supply  coincides  with  tne  case  of  the  Croton 
supply  for  the  city  of  New  York.  As  in  the  case  of  the  Croton  River,  the  valley  of  the 
Gunpowder  offers  numerous  and  highly  favorable  situations  for  an  indefinite  and  super- 
abundant amount  of  storage,  a  system  which  is  very  conducive  to  the  purity  of  the 
water.  Thus  it  appears  that  for  the  present  and  for  the  future  Baltimore  has  extraor- 
dinary advantages  in  her  water  supply. 

THE  BASIN. 

The  emanations  from  a  thousand  alleys  and  gutters  and  from  sixty  or  seventy  thou- 
sand privy-vaults,  the  leaky  pipes  of  three  gas  companies,  the  manufacturing  of  soap 
and  agricultural  fertilizers,  and  the  slaughtering  of  thousands  of  animals,  with  a  great 
variety  of  other  malodorous  operations  carried  on  within  the  city,  supplies  the  atmos- 
phere of  Baltimore  with  a  number  of  smells  equal  to  that  of  the  city  of  Cologne.  But 
the  odor  which  emanates  from  the  basin,  the  city  dock,  and  the  tidal  ranee  of  Jones's 
Falls  during  the  dry  spells  of  summer  is  one  of  the  monuments  of  the  "  Monumental 
City."  In  Schroders  Run  and  Harford  Run  this  offensive  condition  is  generally  pres- 
ent during  warm  weather  in  one  or  two  days  after  a  rain.  In  Jones's  Falls  it  begins 
in  about  a  week  after  a  copious  flushing.  In  the  large  body  of  water  constituting  the 
basin  the  time  is  modified  by  the  direction  of  the  wind  and  the  concurrence  of  extraor- 
dinary tides.  When  the  wind  prevails  from  the  southeast  the  discharge  from  the 
city  dock  is  wafted  into  the  basin.  When  it  blows  from  the  northwest  this  foul  fluid 
is  scattered  and  commingled  through  the  wide  expanse  of  the  lower  harbor,  and  the 
surface-water  of  the  basin  itself  is  driven  out  and  scattered  before  the  sun  has  fully 
induced  the  chemical  action.  Bnt  at  all  places  in  Baltimore  and  in  all  cities  tho  effects 
of  polluted  water  subject  to  the  heat  of  summer  is  the  same ;  it  becomes  black  and 
bubbling,  evolves  sulphureted  hydrogen  and  other  noxious  gases,  and  gives  a  dark 
hue  to  white  paint. 

It  frequently  happens  that  immense  numbers  of  fish  enter  the  basin  when  the  water 
is  in  a  state  of  comparative  purity  and  remain  there  until  Jones's  Falls,  the  great  gener- 
ator of  the  foul  and  poisonous  water,  accumulates  it  in  their  rear,  cutting  off  their  re- 
treat, and  then  the  water  in  the  entire  basin  gradually  assumes  the  same  condition, 
until  it  will  no  longer  support  animal  life.  On  such  occasions  the  fish  are  seen  float- 
ing in  thousands  on  the  surface  and  loading  the  atmosphere  with  another  noisome 
odor.  It  is  well  known  that  the  pollution  of  the  basin  has  been  at  times  greatly  in- 
creased by  a  violation  of  the  law  forbidding  the  emptying  of  night-soil  into  its  waters 
by  those  engaged  in  cleaning  privy-vaults.  In  the  past  few  years  this  practice  has 
been  somewhat  checked. 

Dredging  machines  are  now  constantly  employed  in  removing  tho  black  mud  and 
slime  which  is  always  accumulating  in  the  docks  and  along'tbe  pool  of  Jones's  Falls. 
These  fyul  sediments  have  been  deposited  at  various  points  near  the  tfhorc  several 
miles  below,  where  they  have  created  similar  nuisances  in  the  neighborhood,  and  for 
which  lines  have  been  imposed  upon  the  contractors  bvtho  legal  authorities  of  Balti- 
more County.     In  one  instance  damages  were  awarded  to  the  extent  of  $10,000. 

In  1851)  a  commission  appointed  by  the  mayor  and  city  council  and  headed  by  Henry 
Tyson,  civil  engineer,  reported  a  plan  for  a  system  of  sewers  to  be  located  along  the 

4428  CONG 34 


530      ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OP  HEALTH. 

principal  depressions  and  designed  to  carry  the  surface  drainage  to  the  nearest  tide- 
water, in  which  occurs  the  following  paragraph  relating  to  the  pollution  of  the  basin: 
"  In  most  European  and  American  cities,  the  water-closets  are  allowed  to  discharge 
into  the  sewers.  This  plan,  we  think,  may  be  advisable  in  cities  located  on  the  sea- 
coast,  the  harbors  of  which  are  swept  by  the  tide,  or  upon  the  banks  of  large  rivers 
with  strong  currents.  To  pursue  this  system  with  the  city  of  Baltimore  would  tnni 
its  landlocked  harbor  (the  basin)  into  a  vast  cess-pool  and  materially  affect  the  health 
of  the  city  during  the  summer  months.  The  Thames  at  London  has  become  so  polluted 
with  the  increased  size  of  the  city  that  the  English  Government  has  now  under  con- 
sideration the  propriety  of  conveying  off  the  drainage  to  the  sea,  near  the  mouth  of 
that  river,  by  immense  conduits.  The  plan  for  the  accomplishment  of  this  object  by 
Messrs.  Bazalgette  &  Haywood,  it  is  estimated,  will  cost  £3,000,000."*  This  report 
seems  not  to  have  recognized  the  fact  that  the  basin  was  already  a  "  cess-pool,1'  and 
it  ignored  the  fact  that  many  thousand  self-draining  wells  were  then  discharging  into  it 

In  1871,  Engineers  Craighill  and  Kneass,  employed  by  another  commission,  reported 
a  plan  for  the  improvement  of  Jones's  Falls,  principally  with  a  view  of  preventinc 
overflow.  In  referring  to  the  basin  they  make  the  following  suggestions:  "A goof 
method  of  correcting  to  a  great  extent  the  ftlthiness  of  the  basin  is,  to  arrange  near 
the  outlet  of  each  sewer  a  receptacle  where  the  most  corrupting  elements  may  be 
caught,  purified,  and  removed.  Private  sewers,  emptying  into  the  basin,  should  bo 
strictly  prohibited.  The  great  sewers,  after  receiving  the  contents  of  the  smaller, 
should  be  few  in  number  when  they  reach  the  basin.  It  will  be  neither  difficult  nor 
expensive  to  prepare  for  each  of  these  large  sewers,  in  the  dock  in  which  its  month 
shall  be  located,  such  a  receptacle  as  has  been  referred  to  above,  where  the  more  solid 
matters  may  be  collected  ana  removed  at  suitable  intervals."  Tnis  report  also  ignores 
the  existence  of  the  subterranean  flow  from  the  bottom  of  the  deep  wells,  and  aarninm 
that  everything  not  solid  or  no  heavier  than  the  water  in  which  it  is  finely  suspended, 
may  be  allowed  to  escape  into  the  basin  with  no  evil  consequence. 

In  1873  Mr.  Wm.  J.  McAlpine,  civil  engineer,  employed  by  a  commission  appointed 
to  devise  meant*  for  purifying  the  basin,  submitted  a  report  in  which  the  following  oc- 
curs :  "  The  substances  causing  these  noxious  exhalations  are  brought  into  the  basin— 
first,  by  the  present  sewers:  second,  by  superficial  street  drains;  third,  by  garbage 
thrown  into  the  basin;  fourth,  by  the  flood  tides  which  carry  the  foregoing  matten 
forward  and  deposit  them  in  the  basin."  Mr.  McAlpine* like  the  other  engineers,  hat 
also  ignored  the  effect  of  the  self-draining  wells  in  polluting  the  waters  of  the  basin. 

In  February,  1876,  Mayor  Latrobe  sent  to  the  city  council  a  special  message  in  rela- 
tion to  the  basin  nuisance,  in  which  he  says : 

"Summer  after  summer  our  city  is  assailed  during  the  heated  term  with  a  most 
abominable  stench,  arising  from  what  is  now  the  receptacle  of  the  filth  of  a  great  and 
rapidly  growing  city,  emptied  into  it  by  our  present  system  of  surface  and  sewer  drain- 
age. With  each  succeeding  year  during  tnis  noxious  period,  the  people  cry  aloud 
against  a  continuance  of  an  evil  that  actually  threatens  the  necessity  of  an  abandon- 
ment of  the  immediate  neighborhood  of  this  'pool,'  or  the  lives  of  the  'whole  eommn- 
nity  by  aiding  any  migratory  pestilence  that  might  visit  the  city.  This  nuisance 
should  certainly  be  abated,  and  whatever  reasonable  cost  might  be  incurred  would,  if 
honestly  and  economically  expended,  be  cheerfully  met  by  the  people. 

"Either  the  smell  of  the  basin  must  be  cured,  or  the  city  of  Baltimore  will  be  driven 
from  its  shores.  There  is  no  other  community  that  would  in  the  present  age  of  re- 
finement and  high  civilization  so  long  endure  such  a  curable  evil." 

Mayor  Latrobe,  under  date  of  September  11,  1876,  in  another  message  to  the  city 
council,  takes  occasion  to  remind  that  body  agaiu  of  the  basin  nuisance,  and  suggests 
the  remedy  of  an  intercepting  sewer.     His  language  is  as  follows : 

"  For  many  years  past  the  city  of  Baltimore  has  used  the  basin  as  the  common  re- 
ceptacle of  all  its  sewage,  notwithstanding  the  fact  that  summer  after  summer  no 
were  reminded  by  its  disagreeable  odor  that  this  nuisance  should  be  abated. 

"  It  is  certainly  manifest  that,  independently  altogether  of  the  sugar  refineries,  if 
the  city  continues  to  annually  discharge  its  constantly  increasing  drainage  of  filth  and 
sewage  into  the  almost  tideless  waters  of  the  basin  withoutco  nstantly  dredging  it 
out  again,  the  water  must  necessarily  become  polluted,  and  exhale  noxious  and  offieo- 
sive  odors,  constantly  threatening  the  health  of  our  citizens. 

"  Under  these  circumstances  it  becomes  a  matter  for  consideration  whether  the  cer- 
tain cure  of  any  recurrence  of  that  well-remembered  '  stench/  without  interference 
with  our  manufacturing  or  commercial  interests,  would  not  be  the  construction  of  the 
intercepting  sewer  recommended  by  the  committee  appointed  by  the  city  council  in 
1873,  and  provided  for  by  the  enabling  act  of  the  last  session  of  the  general  assembly. 
If  this  is  the  remedy — and  I  believe  that  it  is — it  becomes  a  question  for  your  hon- 
orable body  to  consider  whether  this  is  not  a  most  favorable  time  for  the  commence- 
ment and  proscution  of  the  work." 

*  This  plan  has  tinoe  been  oairried  into  execution,  and  the  actual  oost  was  S5.000.0O0. 
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Again,  in  his  annual  message  to  the  city  council,  January  1,  1879,  Mayor  Latrobe 
ases  the  following  language  in  reference  to  the  basin : 

"  During  the  winter  months  we  are  so  free  from  the  basin  nuisance  that,  forgetting 
its  offensive  summer  odors,  we  are  led  to  believe  that  perhaps  the  basin  at  last  has 
cured  itself.  The  permanent  abatement  of  the  basin  nuisance  is.  however,  a  subject 
to  which  the  attention  of  the  council  should  be  earnestly  directed.  Many  plans  have 
been  suggested,  and  public  opinion  seems  to  be  dividea  upon  the  subject.  For  my 
own  pari,  I  have  always  believed  in  the  necessity  of  preventing  the  basin  from  being 
made  the  receptacle  of  the  filthy  sewerage  of  the  city,  by  the  construction  of  an  inter- 
cepting sewer,  as  is  being  done  in  Boston,  with  which  the  sewers  already  constructed, 
and  those  required  hereafter,  could  be  connected.  Such  a  sewer  would  receive  and 
carry  off  to  some  point  on  the  river,  where  it  would  be  swept  away  with  the  tide,  all 
deleterious  matter  discharged  from  soap  factories,  sugar  refineries,  gutter  drainage, 
&c,  that  now  finds  its  way  into  the  basin.  There  are  others,  however,  who  think  the 
nuisance  would  be  better  abated  by  the  adoption  of  a  plan  for  flushing  the  basin 
with  pure  water,  and  thus  cleansing  it  by  dilution.  The  subject  is  one  of  impor- 
tance, and  the  public  will  never  be  satisfied  until  the  different  plans  have  been  sub- 
mitted to  scientific  investigation.  For  this  reason  I  suggest  that  power  be  given  to 
the  mayor  to  appoint  a  proper  commission  of  three  gentlemen  with  the  requisite 
knowledge  on  such  subjects,  who  shall  make  an  investigation  into  the  cause  of  the 
basin  nuisance  and  suggest  a  plan  for  its  cure.  The  expense  attending  such  an  in- 
vestigation would  be  small,  and  the  report  would  doubtless  enable  the  city  council  to 
estimate  the  cost  of  what  at  no  very  distant  day  must  be  undertaken  by  the  city." 

We  thus  see  that  there  is  an  accumulation  of  authority  for  saying  that  the  basin, 
under  existing  circumstances,  is  a  foul,  disease-engendering  cess-pool,  and  that  the 
abatement  of  the  nuisance  is  essential  from  every  point  of  view.  The  whole  question 
is  manifestly  one  of  difficulty,  but  it  is  one  which  deeply  concerns  all  classes  of  the 
community.  No  class  possesses  an  immunity  from  the  evils  which  the  neglect  of  the 
laws  of  sanitation  bring  into  existence ;  all  are  subject  to  their  influence.  Hence 
the  importance  of  the  municipal  authorities  taking  boldly  hold  of  this  question.  The 
safety  of  the  people  should  be  the  supreme  law ! 

The  plan  or  an  intercepting  sewer  along  the  water  front  to  connect  with  the  present 
sewers,  as  well  as  those  which  may  be  constructed  in  the  future,  and  conduct  their 
flow  to  some  point  below  the  harbor,  is  undoubtedly  the  first  and  most  important  step 
towards  abating  this  great  nuisance,  provided  it  is  so  constructed  as  to  intercept  the 
nnperceived  flow  which  now  issues  from  the  many  thousand  self-draining  privies, 
through  the  gravelly  base  of  the  city,  at  every  point  along  Jones's  Falls,  as  well  as 
the  whole  water  front. 

Many  intelligent  citizens  of  Baltimore  have,  apparently,  satisfied  themselves  that 
the  odors,  or,  as  Mayor  Latrobe  aptly  terms  it,  "the  stench"  of  Jones's  Falls  and  the 
basin  are  almost  entirely  due  to  the  operation  of  refining  sugar,  with  the  discharge 
of  the  waste  products  into  these  receptacles.  But  it  is  an  unquestionable  fact  that 
the  existence  of  the  stench  preceded  the  establishment  of  the  refineries,  and  has  con- 
tinued to  a  large  extent  since  the  abatement  of  the  alleged  nuisance.  Thus,  in  Feb- 
ruary, 1855,  Capt.  Montgomery  C.  Meigs,  United  States  Engineers,  now  Quarter- 
master-General of  the  United  States  Army,  who  was  consulted,  thus  expressed  his 
views  in  reference  to  an  additional  water-supply :  "  Every  reason  which  would  in- 
duce me  to  recommend  a  liberal  supply  of  water  for  Washington  applies  with  equal 
force  to  Baltimore,  which,  moreover,  needs  a  larger  quantity  of  water  to  purify  the 
stagnant  harbor,  whose  odors  during  the  last  summer  must  be  in  the  recollection  of  all  its 
inhabitants,  as  they  are  mth  that  of  all  who  passed  through  the  city  by  railroad"  At  this 
period  the  Calvert  refinery,  which  is  charged  with  all  the  evil,  was  not  built,  and  the 
business  of  refining  sugar  in  Baltimore  was  just  commenced  on  a  very  small  scale  be- 
low the  basin,  where  the  operations  have  never  been  considered  in  this  Question. 

So,  too,  although  the  refining  operations  have  ceased  since  1878,  the  old  complaint 
has  repeatedly  appeared  along  the  pool  of  Jones's  Falls  and  in  the  basin  during  the 
past  two  summers,  showing  conclusively  that  the  disagreeable  odor  is  largely,  if  not 
entirely,  independent  of  the  sugar  refineries,  and  can  therefore  be  ascribed  to  no  other 
cause  than  that  of  the  putrescent  matters  which  constantly  flow  into  Jones's  Falls  and 
the  basin  from  almost  every  section  of  the  city. 

"  It  is  evident,"  says  Mr.  McAlpine,  "  that  if  the  water  in  the  basin  was  pure,  and 
no  offensive  matter  was  allowed  to  come  into  it,  and  the  semi-daily  tidal  inflow  was 
pure  sea-water,  its  waters  wonld  emit  no  unwholesome  exhalations.  The  first  step, 
therefore,  is  evidently  to  prevent  the  entrance  of  all  sewage  and  matter  from  superfi- 
cial street  drains,  and  also,  as  far  as  possible,  the  defilement  from  the  inflowing  tide. 

"  Upon  any  plan  of  reparation  of  tne  basin,  the  diversion  of  the  sewage  and  street 
washings  must  be  first  made,  and  then  must  be  the  prevention  of  the  contamination 
of  the  inflowing  sea- water  from  the  same  defilements.  Hence  follows  the  necessity  of 
sewers  of  sufficient  capacity  to  carry  off  all  such  matter,  and  discharge  it  far  enough 
below  the  basin  to 'prevent  it  being  subsequently  brought  into  it  by  the  tidal  flow? 
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PART   III. 


THE  QUESTION  OF  SEWERAGE. 

This  subject  has  already  been  several  times  adverted  to,  but  its  importance  demands 
still  further  notice.  Although,  for  general  health  and  exemption  from  epidemic  dfc> 
eases,  Baltimore  has  hitherto  occupied  a  very  high  rank  among  the  cities  of  the  worii 
there  has  never  been  inaugurated  any  general  system  of  sanitary  works,  nor  has  then 
ever  been  authorized  a  thorough  scientific  study  of  its  sanitary  conditions,  having  m 
view  the  elimination  of  all  obnoxious  elements  through  the  means  afforded  by  moden 
science  and  skill.  Under  the  temporary  excitement  occasioned  by  a  destructive  flood 
in  the  stream  which  traverses  the  oldest  and  densest  section ;  by  the  overflowing  d 
the  insufficient  water-ways  provided  for  several  drainage  areas  in  other  parts  of  tb» 
city ;  or  by  the  prevalence  of  a  fonl  atmosphere  of  extraordinary  intensity  and  dilu- 
tion arising  from  the  harbor  and  the  streams  flowing  into  it,  spasmodic  attempts  have 
been  made  at  the  time  to  institute  measures  adequate  for  the  suppression  of  ue  evfli 
then  apparent.  But  the  subject  has  always  been  dropped  with  no  other  result  thin 
the  display  of  a  "  multitude  of  counsel "  and  a  great  conflict  of  opinion.  Several  ex- 
tensive schemes,  involving  large  expenditures  of  money,  have  been  on  the  point  of 
realization,  bnt  have  fortunately  failed,  as  they  were  proposed  without  a  thoroogh 
understanding  of  the  whole  subject  with  which  the  questions  were  necessarily  con- 
nected, .and  seemed  to  be  supported  principally  by  the  pecuniary  interests  involved  in 
their  execution. 

The  few  existing  sewers  have  been  constructed  entirely  with  a  view  of  conducting 
the  surface-drainage  which  accumulates  along  the  principal  depressions.  In  certon 
sections  along  Schroder's  Run,  Chatsworth  Run,  and  Harford  Run,  they  present  tht 
greatest  variety  of  form  and  capacity,  and  follow  crooked  and  oblique  courses  sens 
the  squares  and  under  the  houses,  alternating  with  open  drains,  walled  np  with  low 
stones  and  sometimes  covered  with  planks.  They  have  been  adapted  to  the  exiga- 
cies,  as  they  arose,  of  certain  limited  localities  and  periods,  regardless  of  any  genenl 

Slan,  or  the  requirements  of  other  times  or  places.  Although  it  is  contrary  to  law  tn 
evolve  upon  the  sewers  the  function  of  scavenger,  yet  its  violation  is  seldom  inqoM 
into,  or  reprehended  when  coming  to  the  notice  of  the  authorities ;  while  in  manr 
cases  permits  are  granted  for  private  drains  of  this  character  to  connect  with  them. 
Still  more  frequently,  both  by  accident  and  by  design,  the  overflow  from  vaults  and  in- 
perfect  sinks  reach  them  by  way  of  yards,  alleys,  and  street  gutters.  In  many  placet 
as  has  been  stated,  these  receptacles  were  found  **  running  over,"  an  occurrence  woks 
is  more  frequent  in  hot  weather,  in  consequence  of  the  generation  of  the  gases  of  6> 
composition.  The  water-way  provided  by  these  conduits  is,  in  a  number  of  instance*. 
entirely  insufficient  for  the  passage  of  the  volumes  of  water  which  reach  them  aftert 
heavy  fall  of  rain ;  and  they  have  been  repeatedly  overflowed,  scattering  their  Cod 
admixtures  over  yards  and  into  cellars  and  basement  rooms.  At  all  times  during  to? 
summer  they  exhale  an  odor  which  is  a  public  nuisance.  In  the  western  section  d 
the  city  some  of  these  insufficient  conduits  have  been  supplemented  by  regular  sewers, 
following  the  line  of  streets  to  relieve  them  from  floods,  but  without  abolishing  tto 
old  systems,  which  continue  to  perform  their  illegitimate  office  of  house  and  vasli 
drains.  Several  sewers  have  been  constructed  for  the  express  purpose  of  draining  cer- 
tain public  establishments.  One  of  these  sewers  receives  the  sewage  of  the  new  ritf 
hall,  and  from  two  of  the  principal  hotels,  which  is  discharged  into  the  docks  akag 
Pratt  street. 

But  the  almost  universal  practice  of  getting  rid  of  excretal  sewage  i»  by  the  simple 
well,  varying  in  depth  from  3  to  75  f^ety  and  walled  up  with  dry  brick-work.  Tm 
system  dates  from  the  foundation  of  the  city,  and  has  been  extended  with  the  growtk 
of  the  city.  In  the  commercial  section  of  the  city,  contiguous  to  the  basin,  thw 
wells,  although  not  exceeding  10  or  15  feet  in  depth,  in  many  places  have  a  free  com- 
munication with  the  tide,  which  rises  and  falls  within  them  through  the  interveniv 
stratum  of  gravel.    Thus  their  contents  are  constantly  disintegrated  and  dissoTfS 


and  discharged,  finally,  into  the  basin,  a  process  which  has  been  going  on,  in  maty 
cases,  for  half  a  century.  In  a  district  embraced  by  Charles,  Baltimore,  Pratt,  asi 
Harrison  streets,  65  per  cent,  of  these  wells  do  not  require  artificial  emptying;  n 
auother  section  embraced  by  Read,  Calvert,  Biddje,  and  Cathedral  streets^  for  tht 
most  part  elevated  100  feet,  above  tide,  34  per  cent,  of  the  wells  are  self-draining,  it 
being  necessary  for  this  result  to  carry  them  down  to  a  depth  of  40  or  50  feet.  As- 
other  district  embraced  by  Fremont,  Franklin,  Gilmer,  and  Lanvale  streets,  with  u 
elevation  of  150  feet,  where  deep  wells  are  more  general,  02  per  cent,  are  self-drain- 
ing.  But  in  another  district,  mostly  occupied  by  old  and  indifferent  dwellings,  in- 
cluded between  Boundary,  Fayette,  Chow,  Gay,  and  Asquith  streets,  and  travend 
by  Harford  Run,  not  more  than  5  per  cent,  of  the  wells  are  self-draining,  and  the* 
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are  » onfmcd  to  certain  blocks  of  new  houses.  The  remainder  of  the  wells  in  this 
district  do  not  average  a  depth  of  more  than  6  feet,  and  consequently  require  to  be 
emptied  three,  four,  or  five  times  anno  ally.  It  is  sare  to  assume  that  one-third  of  the 
houses  of  Baltimore  are  now  provided  with  deep  or  self-draining  wells,  but  most  of 
the  water  which  is  constantly  discharged  into  them  finds  a  slow  exit  and  reaches  the 
subterranean  conduit  afforded  by  the  beds  of  gravel,  and  carry  in  solution  the  mate- 
rials for  future  noxious  exhalations.  Many  or  these  wells  are  confined  to  an  imper- 
vious soil,  and  frequently,  as  has  been  seen,  discharge  over  the  surface  into  the  street, 
or,  what  may  be  worse,  they  penetrate  a  sandy  soil  only  to  where  a  stratum  of  clay 
intervenes  to  arrest  a  downward  flow :  and  here  the  noxious  fluids  permeate  the  sand 
in  all  directions  near  the  surface  and  frequently  issue  into  the  foundations  of  houses. 
An  instance  of  this  sort  can  be  cited  in  one  of  the  most  elegant  neighborhoods  in  the 
city,  having  an  elevation  of  100  feet?  with  the  surface  sloping  in  all  directions.  Here 
the  well  is  of  insufficient  depth  and  is  located  in  the  yard,  which  is  7  feet  higher  than 
the  kitchen  floor.  Every  few  months  the  cook  is  disagreeably  notified,  by  the  water 
invading  the  kitchen,  that  the  well  needs  attention.  This,  although  a  very  promi- 
nent casts  is  doubtless  an  exceptional  one  in  that  immediate  neighborhood.  There 
are,  however,  sections  of  the  city  in  which  this  condition  of  things  is  the  rule,  and 
no  section  is  free  from  defective  wells. 

Referring  to  the  cases  of  a  porous  soil  permeated  with  such  matters  to  the  extent 
acquired  by  slow  exudation  and  capillary  attraction,  we  have  very  high  authority  for 
considering  such  conditions  ominently  insanitary.  In  his  report  on  the  sanitary  con- 
dition of  the  city  of  London  for  the  years  lSiJb^O?,  Dr.  Letheoy,  health  officer,  in  dis- 
cussing the  cholera  epidemic  of  I860,  says :  "  The  theory  of  Pettenkofer  is  that  the 
essential  conditions  for  the  active  manifestations  of  the  disease  are  a  porous  soil 
charged  with  excrcmentitious  matter  and  having  a  certain  degree  of  hydration,  as 
happens  when  the  subsoil  water  is  just  drawn  off  or  slowly  retiring.  All  these  con- 
ditions are  singularly  coincident  with  the  localization  of  the  disease  in  the  eastern 
districts  of  London  ;  tor  the  soil  is  gravelly  and  therefore  very  porous  to  air  and  water, 
and  is  largely  charged  with  excrementitious  matters  derived  from  the  local  tide- 
locked  sewers.  It  is  also  remarkable  that  for  some  months  before  the  outbreak  of  the 
disease  the  subsoil  water  had  been  gradually  sinking  in  consequence  of  the  drainage 
operations  that  were  necessary  for  the  construction  of  the  main  lower-level  sewer 
and  its  branch  to  the  Isle  of  Dogs.  Now,  according  to  Pettenkofer,  it  is  exactly  under 
these  circumstances  that  a  district  is  most  liable  to  choleratic  infection." 

Here  is  the  theorv  of  the  most  celebrated  sanitarian  in  Europe  confirmed  by  the 
observations  of  the  health  officer  of  London  ;  a  theory  which  finds  a  direct  applica- 
tion to  a  large  portion  of  Baltimore,  where  ua  porous  soil  charged  with  excrementi- 
tious matter  having  a  certain  degree  of  hydration"  prevails  in  consequence  of  the  slow 
percolation  and  absorption  from  the  wells. 

In  every  part  of  the  city,  high  and  low,  among  the  rich  as  well  as  with  the  poor, 
there  is  an  escape  of  noxious  gases  from  these  privy-wells,  which  becomes  very  much 
more  disagreeable  and  apparent  during  the  heat  of  summer ;  and  the  fluids  escaping 
from  kitchens  and  sculleries,  not  less  harmful  if  less  offensive,  maintain  perennial 
streams  in  all  the  gutters,  and  either  directlv  or  indirectly  find  their  way  into  the 
harbor,  which  is  the  common  receptacle  for  all  the  filth  of  the  city  as  well  as  drain- 
age of  a  large  back  country. 

With  regard  to  the  self-draining  wells,  there  are  many  who  contend  that  the  simple 
passage  through  strata  of  sand  and  gravel  deprives  the  water  of  the  deleterious  mat- 
ler  which  is  held  in  fine  suspension  or  in  solution,  and  that  this  fluid  finally  issues 
into  the  harbor  in  a  state  of  purity. 

That  these  fluids  are  not  filtered  of  their  impurities  is  conclusively  proved  by  the 
fact  that  the  water  of  the  springs  and  pumps  in  the  city,  upon  which  many  of  the 
people  have  depended  for  their  supply,  when  subjected  to  a  few  days  of  summer  tem- 
perature, exhale  the  same  foetid  gases  which  arise  from  the  docks.  The  chemical 
analyses  of  Professors  Remsen,  Tonry,  and  others  also  proves  that  the  water  in  many 
of  these  drinking- wells  is  so  charged  with  deleterious  element**  that  the  use  of  water 
from  them,  as  well  as  from  the  springs  in  the  city,  for  drinking  purposes  has  been 
forbidden  by  the  health  department.  But  these  waters  arc  far  from  being  indicators 
of  the  composition  of  the  fluids  pervading  and  constantly  flowing  from  the  substra- 
tum of  the  city  into  the  harbor.  They  have  their  puresources  in  the  elevated  re- 
gions at  a  distance ;  they  follow  fissures  in  the  rocks,  and  strata  more  or  less  isolated 
from  the  general  formation  under  the  city,  and  enter  it  with  a  pure  volume,  and  sub- 
sequently commingle  with  the  polluting  product  of  the  city  in  the  wells.  They  are, 
therefor**,  although  contaminated,  pure  compared  to  that  which  flows  from  the  privy- 
wells  into  the  subjacent  soil,  and  finally  into  the  harbor. 

If  a  total  suppression  of  the  privy-well  system  should  be  determined  upon  in  favor 
of  a  general  system  of  sewerage,  which  the  city  so  much  needs,  a  question  would  arise- 
as  to  the  most  efficacious  and  economical  method  of  earning  out  this  measure.  If  the 
sewers  are  constructed  with  a  view  not  only  of  performing  a  sanitary  office  but  at  the 
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same  time  to  receive  and  conduct  the  volumes  of  water  which  fall  upon  the  auriaet 
daring  storms,  it  will  necessitate  adequate  dimensions,  and  which  are  vastly  in  excw 
of  what  the  first  duty  would  require.  These  excessive  dimensions  would  be  imposed 
upon  tubes  which  must  be  maintained  in  accurate  form  and  position,  of  smooth  and 
regular  interior,  water-tight  throughout,  and  secure  from  all  liability  to  fracture,  ob- 
struction, and  escapement,  increasing  to  a  corresponding  extent  the  cost  of  securing 
these  features.  They  must  also  be  provided  with  special  cleaning,  trapping,  and  ven- 
tilating arrangements  on  the  same  scale — features,  in  part,  unnecessary  for  the  seeoal 
dntv  alone. 

The  (Ubri8  with  which  the  public  streets  are  always  strewn — sticks,  stones,  bricb, 
and  every  variety  of  trash — will  be  constantly  swept  into  these  sewers  by  a  sudda 
torrent  of  rain,  causing  obstructions  troublesome  to  remove  and  frequently  chokinc 
them  to  the  extent  of  lorcing  their  promiscuous  contents  into  the  streets  and  cellaik 
They  arrest  within  their  numerous  traps  deposits  of  the  foulest  nature,  requiring  tk 
most  awkward  and  offensive  operations  for  their  removal.  The  traps  for  intercepting 
gases  are  more  apparent  than  real.  The  small  body  of  water  interposed  absorb*  rat 
gases  on  one  side  and  exhales  them  on  the  other,  a  process  which  increases  with  tk 
pressure  within  the  sewers ;  while  most  frequently  the  obstruction  interposed  by  tb* 
trap  only  determines  the  escape  of  the  gases  into  sleeping  apartments  instead  of  the 
open  air  of  the  streets. 

A  sufficient  and  uniform  supply  of  water  is  absolutely  essential  to  the  proper  operation 
of  a  sanitary  sewerage  ;  but  the  sewers,  which  are  designed  to  be  assisted  in  their  action 
by  the  surface  drainage  of  the  streets,  find  such  assistance  to  fail  them  totally  atuV 
very  period  when  it  is  most  needed,  that  of  heat  and  drought,  or  else  they  are  dis- 
rupted or  choked,  and  their  contents  diverted  by  a  deluge  of  rain  succeeding  tfat 
drought.  Most  frequently  the  assistance  of  the  rain  is  either  absent,  unnecessary,  or 
in  injurious  excess. 

To  provide  for  the  passage  of  storm-water  requires  not  only  the  extra  expense  rf 
the  large  scale  upon  which  such  nice  and  particular  work  as  required  for  sanitary  lev- 
erage must  be  executed,  but  it  requires  conditions,  due  to  the  size  of  the  vent,  leart 
favorable  to  the  flow  of  the  limited  and  uniform  volume  which  alone  can  be  rtlfcd 
upon.  Instead  of  having  a  channel  with  the  least  surface* in  contact  with  the  fluid. 
which  is  the  measure  of  the  resistance  to  the  flow,  this  becomes  the  flat  arc  of  a  lam 
circle,  presenting  a  much  greater  surface  of  contact  to  the  same  volume.  Where  tie 
inclination  of  these  sewers  is  slight,  a  greater  denth  of  water  is  acquired  by  acetone* 
lation,  with  consequent  stagnation  and  putrefaction  ;  where  the  inclination  is  rapid, 
floating  solids  become  stranded  along  the  sides  and  bottom  with  still  worse  effect. 

A  consideration  which  has  influenced  the  adoption  of  the  combination  system  is  tat 
advantage  of  having  the  beds  of  the  streets  to  coincide  with  each  other  where  tber 
intersect,  and  thus  avoid  the  interruption  caused  by  the  gutters  of  one  street  extend- 
ing across  the  middle  of  the  other,  which  occasions  either  an  annoying  check  in  the 
speed,  a  disagreeable  jolt,  or  a  complete  stalling.  This  is  obviated  when  the 
are  provided  with  sewers.  The  gutters  then  terminate  at  an  inlet  instead  of  c 
the  other  street,  which  enables  the  middle  of  both  to  coincide  in  a  common  plane. 

This  system  requires  such  an  extent,  of  sowers  for  surface  drainage  that  it  is  ea 
bined  with  the  other  as  a  measure  of  economy  and  justification.  The  evil  effect  of  it 
is  illustrated  in  the  sewerage  of  several  American  cities,  notably  the  city  of  Wash- 
ington, whose  streets  have  been  graded  and  paved  with  special  reference  to  the  driv- 
ing of  elegant  equipages  and  vehicles  of  pleasure.  Here  every  inlet  informs  ta* 
passer-by  of  the  existence  of  a  stagnant  cess-pool  beneath  the  street,  or  of  the  incoo- 
plete  transportation  of  matters  assigned  to  an  insufficient  volume. 

In  the  city  of  Baltimore  this  gutter  interruption  is,  in  many  place*,  remedied  Hr 
_*.»-*—*,. ,xu  _.,.^  .?„_.  : .„i ., ~  rfc£ 

th*y 
alleys,  cw- 

ating  an  overflow  above  them  and  leaving  a  deposit  of  putrescible  matters  beneaft 
them. 

In  many  of  those  streets  coinciding  with  the  natural  depressions  on  the  surface  <n* 
the  ground  the  water  accumulates  during  heavy  rains  to  such  an  extent  as  to  becomt 
a  formidable  obstruction  to  pedestrains,  and  frequently  invades  the  sidewalks  and 
cellars.  During  severe  freezing  weather,  with  the  ordinary  drainage,  large  accumu- 
lations of  ice  occur,  which  have  to  be  removed  from  time  to  time  to  enable  vehicle* 
to  pass.    At  some  of  these  places  steppiug-stones  have  been  provided,  at  others  a  cam- 

Jdete  remedy  has  l>een  effected  by  sewers  below  the  surface  to  carry  off  the  storm-water. 
n  these  instances  a  sewer  for  the  surface  drainage,  leading  to  the  nearest  available 
outlet,  no  city  should  forego  ;  but  much  the  largest  proportion  of  the  streets  have  only 
to  drain  the  territory  in  their  immediate  vicinity,  and  but  for  the  constant  small 
stream  of  impure  water  discharged  from  the  houses  would  need  no  gutters,  for  f  hew 
could  be  no  objection  to  the  storm- water  flowing  in  a  uniform  sheet  over  the  enriir 
breadth  of  the  street  over  the  curb-stones  of  the  sidewalk,  as  its  duration  would  bt 
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short,  and  concur  with  the  absence  of  pedestrains  from  the  streets.  If  the  streets 
were  so  graded  as  to  form  a  regular  plane,  instead  of  a  convex  surface,  and  thus  con- 
stitute one  broad  gutter  with  a  flat  bottom,  and  bounded  with  the  curb  of  the  side- 
walk on  either  side,  there  would  be  no  interruption  at  their  crossings,  and  the  surface 
drainage  would  be  perfect. 

So  long  as  it  is  permitted  to  discharge  impure  waters  upon  the  streets,  it  will  be  a 
necessity  to  concentrate  them  into  gutters;  out  if  the  law  compelled  all  such  fluids  to 
flow  into  sewers,  with  which  every  house  necessarily  formed  a  junction,  and  allowed 
only  the  pure  water  of  the  private  hose,  tho  street-sprinkler,  and  the  storm  and  show- 
ers to  flow  upon  the  streets,  the  gutters  over  the  largest  area  might  be  dispensed  with 
and  one  crying  nuisance  abolished. 

In  every  well-governed  city  the  dirt  which  must  necessarily  accumulate  in  the  streets 
is  regularly  swept  up  and  carried  off;  and  where  the  streets  are  properly  graded  and 
paved  this  operation  is  an  inexpensive  one  and  can  be  rapidly  and  economically  per- 
formed by  machines.  In  some  cities  the  value  of  the  product  is  more  than  the  expense 
of  removing  it.  In  Baltimore,  where  the  streets  are  in  the  most  primitive  condition, 
this  process  is  an  expensive  and  tedious  one,  and  consequently  is  resorted  to  at  long 
intervals,  during  which  the  dirt. becomes  the  sport  of  the  winds,  and,  in  the  summer 
time  particularly,  is  distributed  through  the  dwellings.  But  whether  this  sweeping 
is  sufficient  or  not,  there  can  be  no  very  great  evil  in  allowing  the  washings  of  the 
streets  during  falls  of  rain  to  flow  directly  into  the  harbor.  Ira  character  and  quan- 
tity is  such  that  it  does  not  readily  undergo  offensive  decomposition,  and  its  removal 
thus  is  always  accompanied  with  that  {great  preventive,  a  copious  supply  of  fresh 
water;  but  this  cannot  be  said  of  those  innumerable  and  perpetual  streams  of  com- 
posite fluid  which  now  flow  in  all  the  gutters,  either  lawfully  or  they  are  too  widely 
distributed  and  too  difficult  to  trace  to  be  prevented  by  the  police.  That  which  finally 
reaches  the  harbor  must  con  tribute  its  full  share  to  its  pollution,  unless  it  has  exhausted 
its  eifect  upon  the  atmosphere  of  the  city  during  its  slow  journey.  The  greater  part 
is  absorbed  by  the  sandy  soil  upon  which  the  gutters  and  pavements  are  laid,  passing 
through  the  spaces  between  the  bowlders  and  spreading  through  the  heated  soil  near 
the  surface.  The  proper  disposition  of  all  such  fluids  is  unquestionably  the  sewer  of 
sanitation. 

If  the  well-system  is  abolished — which  a  proper  regard  for  the  future  health  of  the 
community  demands — and  the  surface  drainage  continued,  with  sewers  only  in  the 
principal  depressions,  and  they  restricted  only  to  storm- water,  then  a  system  or  special 
sewerage,  devoted  exclusively  to  sanitation,  must  be  adopted.  In  this  we  have  to  deal 
with  a  subject  whose  conditions  are  constant  and  uniform,  and  within  the  range  of 
easy  calculation.  This  highly  important  operation  will  admit  of  the  application  of 
the  most  scientific  and  skillful  devices  in  the  smallest  proportions  necessary  for  one 
office,  and  enable  the  sanitary  engineer  to  accomplish  his  object  with  certainty  and 
economy.  And  if  any  apparatus  or  process  should  hereafter  be  invented  by  which  the 
barren  and  impoverished  soils  which  cover  so  large  a  territory  in  the  neighborhood  of 
the  city  may  be  profitably  restored  to  a  healthful  and  attractive  fertility  as  the  result 
of  such  operations,  the  special  system  of  sewerage  will  be  the  best  calculated  for  their 
application.  The  sewer  for  receiving  the  storm-water,  though  important,  should  be 
postponed  to  that  which  is  a  necessity.  It  has  l>ecome  imperative  to  lessen  the  nui- 
sance occasioned  by  tho  present  system  of  privy-vault*,  as  well  as  that  occasioned  by 
the  drainage  from  kitchens  and  sculleries  and  overflowing  slop-tubs  and  garbage- 
receptacles,  and  that  resulting  from  the  pursuit  of  many  industries,  all  of  which  now 
join  in  the  general  chorus  of  the  gutter  rill.  The  following  from  the  Baltimore  Sun 
of  August  5,  1880,  is  pertinent  to  the  subject: 

"  Sewers,  sewage,  and  sewage  farms. — Before  long  the  city  council  of  Baltimore 
may  be  called  upon  to  consider  the  question  of  sewerage.  Dr.  Billings,  an  excellent 
authority,  has  expressed  his  opinion  that  a  system  of  sewers  is  essential  to  the  health 
of  the  city.  So  also  declare  the  State  board  of  health  and  our  local  board  of  health 
commissioners.  What  is  meant  by  'a  system  of  sewers '  we  have  yet  to  learn.  An 
intercepting  sewer,  constructed  on  the  plan  of  the  H  amble  ton  survey,  to  catch  and 
carry  oft' tho  drainage  that  now  finds  its  way  to  the  inner  harbor,  only  to  be  dredged 
out  again  at  a  large  annual  expense,  is  undoubtedly  desirable,  provided  sufficient  fall 
can  be  given  to  it  to  take  the  sewage  far  enough  down  the  river,  either  to  be  utilized 
on  what  are  called  *  sewage  farms,'  or,  if  discharged  into  tho  river  itself,  to  prevent  its 
return  by  the  inflowing  tide.  Tho  plan  of  sewerage  recently  adopted  in  Memphis  and 
■other  cities  may  possibly  be  found  suitable  to  Baltimore.  It  consists  in  the  use  of  pipes 
to  carry  off  the 'house  sewage  only,  leaving  storm-water  to  be  carried  away  by  surface 
drainage.  Such  a  plan,  with  the  surface  drainage  and  also  the  smaller  net- work  of  sew- 
ers discharging  into  the  main  intercepting  sewers,  might  be  carried  out  at  a  not  un- 
reasonable cost,  considering  the  sanitary  benefit  to  be  derived  from  it,  and  the  trouble 
and  expense  and  continual  harassment  to  which  the  city  is  subjected  in  finding  unobjec- 
tionable dumping  grounds.  Philadelphia  is  at  this  time  experiencing  a  similar  trouble, 
not  only  from  the  poisoning  of  the  soil  by  the  liquids  from  privy- wells,  of  which  it  is 
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estimated  that  nearly  500,000  persons  make  use,  bat  also  from  the  fact  that '  the  sewage 
of  290,000  persons  daily  reaches  the  rivers,  which,  after  along  drought,  are  likely  to  he 
polluted. J  Bat  underlying  these  facts  is  the  important  question  as  to  what  shall  be  done 
with  all  this  sewage.  Experience  thus  far  favors  its  use  by  distributing  it  among  sewage 
farms.  In  Massachusetts  this  distribution  of  the  sewage  on  a  small  scale  has  been  at- 
tended with  marked  success.  There  the  experiment  has  been  tried  at  the  Dan  vers  and 
Worcester  Asylums.  At  the  latter  the  sewage  farm  is  distant  half  a  mile  from  the  build- 
ing, and  the  sewage  is  carried  to  it  through  simple  trenches  and  distributed  at  the 
rate  of  3,000  gallons  per  acre.  At  the  Dan  vers  Asylum  the  sewage  is  carried  about  the 
land  near  to  the  house  by  means  of  simple  wooden  troughs,  and  it  is  said  that  '  with 
a  little  intelligent  care  all  offensive  odors  are  avoided.'  In  both  instances  much  larger 
crops  are  raised  than  ever  before.  At  Lenox  the  subirrigation  plan  of  the  famous 
English  agriculturist,  Mr.  Mechi.  has  been  adopted,  the  sewage  being  distributed 
through  a  series  of  ordinary  tile  drains  about  a  foot  below  the  surface  of  the  ground. 
In  England  this  mode  of  distributing  sewage  has  been  extensively  used,  and  the  plan 
has  been  /ostered  by  the  annual  prizes  which  the  Royal  Agricultural  Society  offers 
for  the  best  sewage  farms,  including  similar  farms  in  Ireland  and  Scotland.  There 
are  about  one  hundred  of  these  sewage  farms  in  operation  in  Great  Britain.  Accord- 
ing to  the  report  recently  published,  and  as  might  have  been  expected,  it  has  been 
found  that  the  great  market  gardens  within  easy  distance  of  large  cities  return  the 
most  profit  from  the  use  of  sewage.  One  other  important  conclusion  is  reached  by  the 
committee.  It  is  in  respect  to  the  sanitary  effects  of  sewage  on  the  hands  employed 
on  sewage  farms.  It  was  found  that  '  among  the  persons  either  living  or  working  on 
the  farms  the  average  rate  of  mortality  did  not  exceed  three  per  thousand  per  annum.' 
which  is  'not  more/ it  is  said,  'than  an  equal  number  of  selected  lives  taken  from  an 
agricultural  district.'  What  the  effect  of  sewage  on  the  health  of  Held  hands  would 
be  in  our  hotter  climate  is  yet  to  be  determined. " 

The  sanitary  condition  of  Baltimore  is  a  subject  worthy  the  consideration  of  both 
the  municipal,  State,  and  national  health  authorities.  That  the  existing  evils  are 
dangerous  per  ae  there  is  no  evidence  to  affirm ;  but  how  far  they  may  be  capable  of 
developing  any  of  the  diseases  which  need  some  germ  or  some  special  chemical  or 
physical  causefor  their  initiation  is  a  subject  upon  which  science  throws  a  feeble  but 
sinister  light.  The  combined  labors  of  those  who  pursue  chemistry,  biology,  medi- 
cine, and  physics  are  required  to  guide  the  sanitary  engineer  in  any  measures  ex- 
cept those  which  are  dictated  by  the  instinct  of  man  and  even  animals,  to  seek  pure  air 
and  water,  to  hide,  avoid,  and  banish  every  element  rejected  in  the  organic  process 
of  life,  or  capable  of  contaminating  the  atmosphere. 

The  ever-growing  necessities  of  an  increasing  population  should  be  met  by  a  corre- 
sponding activity  of  the  mind  and  will.  But  a  large  portion  of  the  inhabitants  of  our 
large  cities  find  themselves  powerless  to  obey  those  instincts  which  nature  seems  to 
have  provided  to  indicate  the  true  sources  of  health.  They  find  themselves  impris- 
oned in  close  quarters  with  thousands  of  their  fellows,  in  an  atmosphere  saturated 
with  foul  vapors,  without  the  means  of  securing  sufficient  or  appropriate  food  or  even 

fiure  water,  and  without  protection  from  the  extremes  of  heat,  cold,  and  dampness. 
t  is  for  the  more  fortunate,  intelligent,  and  thoughtful  members  of  the  community, 
who  witness  these  arsenals  of  disease  gathering  the  elements  of  avenging  epidemics, 
to  aid  with  their  influence  in  inaugurating  a  thorough  and  systematic  plau  of  sanita- 
tion, and  to  take  the  first  steps  in  a  series  which  shall  finally  complete  it. 

Epidemics  need  only  those  unknown  but  sufficient  causes  to  kindle  a  flame  which 
may  inclnde  in  its  devastations  the  most  salubrious  as  well  as  the  most  filthy  district; 
ana  the  sordid  man  who  locks  up  his  pocket  and  votes  against  a  tax  to  prevent  or 
correct  such  evils  cannot  guard  his  own  spacious  and  luxurious  abode  against  the 
malady  his  own  avarice  has  helped  to  originate.  "Pallida  mors  aequo  pulsai pede  pm* 
perum  tabernas  regumque  turret. 
Respectfully  submitted. 

C.  W.  CHANCELLOR,  M.  D. 


APPENDIX    O. 

REPORT  OF  COMMITTEE  ON  THE  NOMENCLATURE  OF  DIS- 
EASES AND  ON  VITAL  STATISTICS. 

Washington,  D.  C,  October  20,  1880. 

Sir:  The  committee  upon  the  nomenclature  of  disease,  <fec,  appointed  at  the  con- 
ference called  by  the  National  Board  of  Health,  in  Washington,  May  6, 1880,  respectfully 
submit  the  following  repdrt  and  recommendations: 

As  regards  the  nomenclature,  we  have,  in  accordance  with  our  instructions,  carefully 
considered  the  matter,  and  have  communicated  the  results  of  our  deliberations  to  the 
committee  of  the  Royal  College  of  Physicians,  which  is  now  engaged  in  the  revision 
of  this  nomenclature. 

We  append  herewith  (marked  A)  a  copy  of  the  communication  which  we  have  ad- 
dressed to  this  committee,  and  the  matter  will  probably  be  presented  in  more  detail 
by  a  member  of  our  committee,  Dr.  Folsoin,  who  will  visit  England  within  a  short 
time. 

As  several  States  and  a  number  of  cities  in  this  country  are  just  beginning  to  publish 
reports  of  their  mortality  statistics,  we  deem  it  expedient  to  present  at  once  a  prelim- 
inary report  as  to  the  best  methods  of  tabulating  such  statistics,  and  upon  this  we 
would  remark  as  follows : 

I.  The  question  as  to  the  best  forms  of  tables  for  the  publication  of  such  statistics  is 
quite  different  from  the  question  as  to  the  best  forms  to  use  in  their  compilation.  Very 
much  compilation  work  must  often  be  done  to  obtain  results  which  can  be  published 
more  briefly  and  economically  in  a  very  different  form,  or  which  may  not  seem  worth 
publication  at  all  after  they  have  been  obtained. 

II.  The  three  great  objects  to  be  obtained  by  the  publication  of  mortality  statistics 
are,  1,  as  a  warning  of  the  existence  of  an  excessive  amount  of  disease,  especially  of 
the  preventable  forms,  with  reference  to  immediate  action  ;  2,  to  educate  the  people 
as  to  the  importance  and  interest  of  such  matters,  by  getting  them  to  compare  their 
own  situation  as  to  healthfulness  with  that  of  other  communities,  and  to  see  themselves 
as  they  are ;  3,  as  material  for  the  studies  of  the  scientific  statistician  and  the  seeker 
into  the  causes  of  diseases. 

The  first  object  can  be  best  attained  by  weekly  reports  for  towns  and  cities,  which 
reports  should  be  brief  summaries  of  the  data  of  the  previous  week.  A  postal-card 
form  for  such  a  weekly  statement  is  appended,  which  is  essentially  the  same  as  that 
used  by  the  National  Board  of  Health.  (Appendix  B.)  It  is  advised,  to  secure  uni- 
formity in  time,  that  the  week  be  held  to  end  on  Saturday  at  noon,  and  to  include  all 
deaths  reported  up  to  that  time,  without  reference  to  the  date  of  death. 

This  postal  report  should  be  sent  to  the  National  Board  of  Health  for  publication, 
and  the  information  contained  in  it  should  also  be  given  to  the  local  press,  with  such 
additions  and  comments  as  the  health  officer  can  conveniently  furnish.  Under  some 
circumstances,  as  during  the  prevalence  of  an  epidemic,  such  reports  would  be  required 
daily. 

The  second  object  above  referred  to  is  to  be  promoted  by  the  publication,  side  by 
side,  of  many  such  weekly  reports  as  have  just  been  mentioned,  and  by  similar  com- 
parisons in  annual  reports.  It  is  unnecessary  to  refer  to  the  forms  needed  for  this 
purpose,  as  they  will  be  discussed  under  the  next  head. 

Tlie  third  object  is  the  one  that  presents  the  real  difficulties.  We  will  first  take  the 
case  of  a  city,  or  single  registration  district,  where  the  mortality  tables  are  to  be 
compiled  directly  from  the  original  records. 

III.  The  data  to  be  compiled  are  (or  ought  to  be)  date  of  death,  ace,  sex,  color,  • 
birth-place  of  parents,  nativity,  occupation,  social  relation,  locality  of  death  (street, 
ward,  &c),  and  cause  of  death. 

•  The  items  "color"  and  " birth-place  of  parents"  are  relied  on  to  show  the  race  or 
nationality  of  the  decedent.  The  item  "nativity"  refers  to  the  birth-place  of  the 
decedent,  and  is  useful  rather  for  genealogical  and  judicial  purposes  than  for  vital 
statistics.  (With  regard  to  the  item  "race,"  it  is  not  to  be  taken  as  equivalent  to 
"birth-place"  or  "nativity."  The  birth-place  of  the  parents,  which  should  be  shown 
on  the  certificate,  will  be  usually  taken  to  give  the  "race.")    The  results  of  the  com- 
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pilation  of  these  data  are  to  be  compared  to  the  living  population,  the  birth-rate,  the 
occupied  area,  the  meteorological  and  other  special  conditions  or  the  environment, 
and  with  the  results  obtained  in  the  same  locality  in  previous  years. 

For  statistical  purposes,  the  month  should  be  made  the  unit  of  time,  although  the 
tabulations  we  are  now  discussing  will  be  published  but  once  a  year.  For  educa- 
tional purposes,  and  as  a  matter  of  local  interest,  it  will  be  well  to  publish  monthly 
summaries,  which,  however,  would  differ  little  in  form  from  the  weekly  reports  al- 
ready referred  to. 

IV.  The  first  table  which  a  city  should  give  in  its  annual  mortality  report,  and  which 
should  be  compiled  in  the  same  form,  should  be  one  showing  the  number  of  deathi 
from  each  cause  by  age  or  sex. 

In  all  cities  where  the  number  of  persons  of  different  races  or  nationalties  is  large 
enough  to  make  it  worth  while  this  table  should  show  also  for  each  sex  and  age  the 
races,  as  American  whites.  American  blacks,  English  and  Scotch,  French,  German,  dee. 
We  think  this  should  be  done  for  any  race  or  nationality  which  forma  5  per  cent,  or 
more  of  the  total  population. 

A  form  for  such  table  is  appended,  marked  Table  I.  So  long  as  each  cause  of  death 
appears  separately  the  precise  nosological  arrangement  or  order  of  sequence  is  a  mat- 
ter of  minor  importance,  but  we  advise  following  the  order  of  the  nomenclature  of  the 
Royal  College  of  Physicians  that  the  order  may  be  the  same  in  all  the  tables.  The 
information  contained  in  this  table  is  essential  to  the  vital  statistician.  It  cannot  he 
abbreviated  without  losing  much  of  its  value ;  it  will  not  do  to  give  deaths  by  ages 
separate  from  those  by  sex.  The  division  of  ages,  indicated  in  this  table,  is  the  least 
which  will  permit  of  making  comparison  with  the  statistical  reports  of  other  coun- 
tries. It  is  desirable,  however,  that  the  deaths  under  one  year  be  still  farther  subdi- 
vided, and  that  special  studies  be  made  of  the  deaths  by  days  in  the  first  month  and 
by  months  in  the  first  year.  The  importance  of  distinguishing  the  race  or  nationality 
is  very  great  in  the  United  States  at  the  present  time.  No  other  country  presents  such 
an  opportunity  for  the  study  of  the  effects  of  race  or  nationality  in  disease  and  mor- 
tality |  nor  will  it  be  possible  in  this  country  to  study  it  many  years,  and  hence  the 
great  importance  of  making  use  of  the  fleeting  opportunity. 

In  those  places  where  the  birth-place  of  parents  is  not  reported  the  only  means  of 
deciding  the  race  or  nationality,  besides  the  color  distinction,  is  the  item  of  nativity, 
which  should  in  such  case  be  used,  although  it  is  of  little  value  as  regards  young  chil- 
dren. 

If  a  city  publishes  this  table  or  set  of  tables  and  nothing  else,  it  will  be  of  the  great- 
est value  for  statistical  and  sanitary  purposes. 

Y.  The  second  table  to  be  compiled  should  show  the  number  of  deaths  from  each 
cause,  and  the  number  of  deaths  at  certain  ages,  by  months,  with  distinction  of  sex. 
In  most  cases,  however,  it  will  not  be  worth  while  to  publish  this  compilation  in  foil, 
since  in  regard  to  many  causes  of  death  season  has  little  influence,  and  the  probabili- 
ties of  any  useful  increase  to  knowledge  from  comparison  of  mortality  statistics  with 
monthly  means  of  temperature,  humidity,  barometric  pressure,  and  other  meteorolog- 
ical data,  is,  as  regards  most  diseases,  very  slight. 

A  form  for  a  table  of  this  kind,  such  as  we  would  recommend  for  publication,  if 
appended,  marked  Table  II. 

The  compilation  form  for  table  No.  I  may  be  combined  with  the  form  for  table  No. 
II  in  one  large  compilation-sheet  by  placing  the  list  of  causes  of  disease  in  a  column 
between  columns  for  months  and  those  for  a<je. 

VI.  The  third  table  which  we  advise  should  show  the  relations  of  causes  of  death 
to  social  relations,  t.  c,  to  marriage  and  to  occupations.  A  form  for  this  purpose  is 
appended,  marked  Table  III. 

With  this  we  close  our  recommendations  of  forms  for  municipal  mortality  statistics. 
The  forms  recommended  are  not  intended  to  exclude  other  methods  of  tabulation. 
They  give  the  minimum  amount  of  mortality  statistics  which  a  city  should  publish. 
If  it  gives  these  together  with  its  population,  the  health  of  its  people  can  be  compared  with 
that  of  other  localities,  which  is  the  great  object  of  the  statistician  and  the  reason  why 
uniformity  in  the  forms  of  tabulation  is  so  very  desirable.  To  enable  the  statistician 
to  compare  the  health  of  the  same  city  at  different  periods  it  will  often  be  necessary 
to  continue  compilations  according  to  forniH  already  in  use,  but  this  shonld  not  pre- 
vent the  use  of  the  forms  which  arc  here  recommended  and  which  are  intended  to  secure 
the  means  of  comparison  with  other  places.  We  have  said  nothing  about  tabulation 
oy  wards  or  districts,  as  we  shall  have  to  consider  tabulation  by  localities  when  speak- 
ing of  forms  for  States,  &c,  and  we  have  not  alluded  to  or  provided  for  the  presenta- 
tion of  the  results  in  terms  involving  ratios,  either  to  living  population,  to  birth-rate, 
or  to  total  death-rate,  because  we  are  stating  the  essential  aud  minimum  amount  of 
work  to  be  done  by  the  local  statistician,  but  we  think  it  highly  desirable  that  such 
computations  of  percentages  and  ratios  should  be  made  and  published  in  the  local  re- 
ports as  a  means  of  educating  not  only  the  people,  but  the  compiler. 

The  forms  of  tables  for  compiling  and  publishing  the  mortality  statistics  for  States 
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are  governed  by  the  same  principles  as  those  for  cities^  but  another  factor  enters  into 
them  to  a  much  greater  extent,  vifc,  locality.  The  unit  of  area  for  this  purpose  in  a 
State  should  be  at  least  the  county  or  its  equivalent  (as  the  parish  in  Louisiana),  and 
in  many  cases  smaller  subdivisions  into  towns,  townships,  &c,  will  be  desirable. 
Whatever  unit  may  be  taken  the  first  thing  to  be  done  is  to  obtain  for  each  of  them 
those  compilation  tables  specified  as  a  minimum  for  the  cities :  that  is,  tables  1, 2,  &c. 
Having  done  this,  the  next  step  is  to  calculate  for  each  locality  or  unity  of  area  the 
ratio  of  the  deaths  to  the  estimated  living  population,  and  the  total  number  of  deaths 
for  the  following  classes,  viz,  for  deaths  under  one  year  of  age,  deaths  under  five  years 
of  age,  and  deaths  from  about  twenty  of  the  principal  causes  or  groups  of  causes. 

A  comparison  of  these  results  will  indicate  the  localities  in  which  further  study  and 
special  compilation  will  be  desirable.  The  tabulation  of  the  mortality  statistics  for 
the  whole  State  should  be,  first,  the  same  table  as  No.  1  for  a  city ;  second,  the  same 
as  No.  2  for  a  city;  third,  the  same  as  No.  3  for  a  city ;  fourth,  a  table  showing  com- 
parison of  number  of  births  and  deaths. 

With  regard  to  classification  by  localities  in  a  State,  there  should  be  a  table  giving 
the  total  number  of  deaths  for  each  locality  by  age,  sex,  and  month,  and  a  table  giving 
the  number  of  deaths  from  each  of  the  twenty  principal  causes  or  groups  of  causes  of 
deaths  for  each  locality.  It  will  be  understood  that  what  we  are  here  advising  for  a 
State  is  the  minimum  amount  of  statistical  information  which  it  should  furnish  with 
regard  to  its  mortality,  and  the  same  remarks  apply  to  this  as  to  reports  for  a  city 
above  referred  to. 

The  "report  on  a  uniform  plan  for  registration  reports  of  births,  marriages,  and 
deaths,"  presented  to  the  American  Medical  Association,  in  1859,  by  a  committee  of 
which  Dr.  Sutton  of  Kentucky  was  chairman,  should  also  be  consulted  by  registrars 
of  vital  statistic.  The  forms  of  tables  for  reporting  deaths,  given  in  that  report,  are 
mainly  taken  it>m  the  Massachusetts  reports  of  1854,  and  do  not  seem  as  desirable  as 
those  recommended  in  this  report. 

We  advise  all  those  engaged  in  tabulating  mortality  reports  for  a  city  to  study  the 
forms  of  tables  used  in  the  city  of  Providence  and  in  the  District  of  Columbia.  And 
in  like  manner  those  upon  whom  rest  the  responsibility  for  tabulating  the  mortality 
statistics  of  a  State  should  especially  study  the  forms  of  tables  used  in  the  last  regis- 
tration report  of  Massachusetts,  the  last  registration  report  of  Michigan,  and  the  last 
annual  report  of  the  registrar-general  of  England,  in  which  will  be  found  additional 
forms  and  many  suggestions  or  value. 

As  a  matter  of  convenience,  we  have  had  prepared  and  append  herewith  outlines 
of  the  principal  forms  contained  in  these  reports. 
All  of  which  is  respectfully  submitted. 

JOHN  S.  BILLINGS,  M.  D., 

Surgeon.  U.  S.  Army. 
THOMAS  J.  TURNER,  M.  D., 

Medical  Director,  U.  S.  Navy. 
P.  H.  BAILHACHE,  M.  D., 
Surgeon,  U.  S.  Marine  Hospital  Service. 
CHARLES  F.  FOLSOM,  M.  D., 
Secretary  State  Board  of  Health  of  Massachusetts. 
EDWIN  M.  SNOW,  M.  D., 
Superintendent  of  Health  and  City  Registrar,  Providence,  R.  I. 
Dr.  Jambs  L.  Cabell, 

President  National  Board  of  Health. 


APPENDIX   A. 

National  Board  of  Health, 

Washington,  D.  C,  October  18,  1880. 

Sir:  I  have  the  honor  to  transmit  herewith  a  communication  from  the  committee 
on  nomenclature,  appointed  by  the  National  Board  of  Health,  United  States,  submit- 
ting suggestions  with  regard  to  the  revision  of  the  nomenclature  of  the  college,  and 
respectfully  request  that  it  .may  laid  before  the  committee  of  the  college  charged  with 
revision. 

Dr.  Charles  F.  Folsom,  a  member  of  this  committee,  will  probably  be  in  London  in 
November  next,  and  it  is  hoped  that  he  will  have  an  opportunity  of  meeting  the  com- 
mittee of  the  college  and  of  making  further  explanation. 
Very  respectfully,  your  obedient  servant, 

J.  S.  BILLINGS, 
Surgeon  U.  8.  Army,  Chairman. 
Henry  A.  Pitman, 

Registrar  of  the  Royal  College  of  Physicians,  London,  England. 


540   ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH. 

Washington,  D.  C,  October  20,  1680. 

The  committee  appointed  at  the  conference  of  registrars  of  vital  statistics,  called 
by  the  National  Board  of  Health  in  Washington  May  6,  1880,  to  suggest  the  principal 
additions  to  and  changes  in  the  nomenclature  of  the  Koyal  College  of  Physicians  of 
London  which  seem  most  desirable  at  the  present  time,  and  to  confer  with  the  com- 
mittee of  the  college  in  charge  of  revision  of  said  nomenclature  with  reference  to  the 
obtaining  of  a  uniform  system  for  Great  Britain  and  this  country,  respectfully  submit 
the  following  suggestions : 

I.  The  synonyms  of  the  new  nomenclature  should  be  made  as  complete  as  possible, 
so  that  any  name  of  a  disease  which  might  be  used  by  a  physician  educated  anywhere 
in  Europe  may  be  found  in  the  index.  This  is  especially  desirable  in  this  country, 
where  we  have  physicians  from  all  parts  of  Europe.  The  appended  list  of  names  of 
diseases,  which  arc  not  found  in  the  index  to  the  nomenclature  of  the  college,  is  sub- 
mitted in  this  connection. 

II.  Malaria,  as  producing  intermittent  and  remittent  fevers  and  other  similar  affec- 
tions, is  an  important  subject  of  nomenclature  and  nosological  classification  in  a  large 
part  of  this  country,  and  it  is  desirable  that  this  group  should  be  brought  together 
and  made  distinct. 

III.  It  is  advised  that  the  committee  consider  in  the  new  nomenclature  whether  a 
step  might  not  be  taken  towards  establishing  a  distinction  between  what  may  l>e 
termed  clinical  and  pathologico-auatomicai  nomenclature,  the  first  being  names  of 
symptoms  or  groups  of  symptoms,  the  second  of  results  of  disease.  Such  a  step 
might  be  the  direction  that  certain  terms,  such  as  posterior  spinal  sclerosis,  cancer  of 
the  pancreas,  &c,  shall  be  used  only  to  express  the  result  of  a  post-mortem  examina- 
tion j  while  certain  other  terms  are  to  be  used  only  in  the  absence  of  such  an  exam- 
ination, as  is  directed  in  the  present  nomenclature  of  the  college  with  regard  to 
encephalitis. 

IV.  It  is  considered  that  the  groups  of  "General  Diseases  A"  and  "General  Diseases 
B"  are  too  large  for  any  practical  purpose.  One  of  the  chief  uses  of  a  classification 
of  diseases  in  such  a  nomenclature  is  to  enable  registrars  of  vital  statistics  to.  sum- 
marize certain  facts  with  regard  to  causes  of  death.  But  the  classification  which  is 
of  value  to  the  student  of  sanitary  science  is  that  which  is,  as  far  as  possible,  based 
on  etiology. 

From  the  point  of  view  of  the  sanitarian,  to  group  small-pox,  remittent  fever,  and 
typhoid  fever  together,  simply  renders  valueless  the  statistics ;  and  the  same  may  be 
said  of  the  placing  together  rheumatism,  syphilis,  cancer,  and  phthisis. 

It  is  believed  that  both  Group  A  and  Group  B  can  bo  so  subdivided  as  to  be  much 
more  convenient  for  registration  and  summarizing  than  they  now  are,  and  for  this 
purpose  the  following  scheme  is  submitted  (A) : 

Tne  only  points  in  which  this  scheme  varies  essentially  from  the  plan  of  the  pres- 
ent nomenclature  is  iu  the  introduction  of  the  group  of  "diarrheal  diseases,"  and  in 
the  placing  with  syphilis  the  other  venereal  diseases.  We  do  not  attempt  to  go  into 
details  with  regard  to  the  rearrangement  of  the  local  diseases,  which  will  require  in 
many  places  additions  and  transpositions  to  make  them  correspond  to  the  present 
state  of  medical  science  and  to  the  nomenclature  in  use  by  specialists. 

We  append,  however,  as  a  suggestion,  and  as  a  part  of  this  report,  papers  which 
have  been  prepared  at  the  request  of  the  committee  by  specialists,  as  follows,  viz : 

1st.  Nomenclature  of  diseases  of  the  eye  and  ear,  by  Dr.  Swan  M.  Burnett,  Wash- 
ington, D.  C. 

§d.  Nomenclature  of  diseases  of  the  nervous  system,  by  Prof.  H.  C.  Wood,  of  Phil- 
adelphia, Pa. 

3d.  Nomenclature  of  diseases  of  the  female  urinary  and  generative  organs,  by  Dr. 
James  R.  Chadwick,  Boston,  Mass. 
All  of  which  is  respectfully  submitted. 

JOHN  S.  BILLINGS, 

Surgeon,  U.  8.  Army, 
THOMAS  J.  TURNER, 

Medical  Director,  U,  8.  2iavj. 
P.  H.  BAILHACHE, 
Surgeon,  U.  S.  Marine  Hospital  Service. 
CHARLES  F.  FOLSOM,  M.  D., 
Secretary  State  Board  of.  Health  of  Maeeackueette, 
EDWIN  M.  SNOW,  M.  D., 
Superintendent  of  Health  and  City  Registrar  t  Providence,  B.  L 
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Proposed  subclassification  or  grouping  of  "  General  Diseases  A  "  and  "  General  Diseases  B," 

General  Diseases  A. 


Group  1.— Cho^era^^    )  j>eatiw  from  each  of  these  diseases  will  be  reported  eep- 


Plagae. 


arately. 


Group  2. — Small-pox. 

Scarlet  fever. 

Measles. 

Rotheln. 

Mumps. 

Whooping-cough. 
Group  3.— Diphtheria. 
Group  4.— Typhus  fever. 

Typhoid  fever. 

Cerebro-spinal  fever. 

Relapsing  fever. 
Group  5. — Malarial  fevers. 

Malarial  cachexia. 

Dengue. 


Group  6. — Diarrhoea,  acute. 

Diarrhoea,  chronic 

Cholera  morbus. 

Cholera  infantum. 
Group  7. — Erysipelas. 

Pyaemia  or  septicaemia. 

Puerperal  fever. 

Hospital  gangrene. 
Group  8. — Glanders,  or  farcy. 

Charbon,  or  malignant  pustule. 

Contagious  aphthae. 

Milk  sickness. 
Group  9. — Influenza. 


General  Diseases  B. 


Group  1. — Rheumatism — Gout. 
Group  2. — Venereal  diseases— Syphilis. 

Chancroid. 

Gonorrhoea. 
Group  3. — Cancer  and  tumors. 
Group  4. — Tubercular  diseases. 


Group  5. — Rickets,  cretinism,  scurvy,  pur- 
pura, haemophilia,  anaemia,  chlorosis. 
Group  6. — Diabetes. 
Group  7. — Leprosy. 
Group  8.— Beri-Beri. 


List  of  Names  of  Diseases  not  Given  in  the  Index  of  the  Nomenclature 
of  the  Royal  College  of  Physicians. 


Abscess  perinephritic. 

Abscess  peri-prostatic. 

Adenoma. 

Aphasia. 

Athetosis. 

Anosmia. 

Blepharoptosis. 

Blepharospasmus. 

Compression  of  brain. 

Congestion  of  brain. 

Compression  of  cord. 

Congestion  of  kidney. 

Chloasma. 

Chorion,  cystic  disease  of. 

Cellulitis. 

Coccoygoilynia. 

Cylindroma. 

Diabetes  insipidus — polyuria,  polydipsia. 

Dura  mater,  ossification  of. 

Dipsomania. 

Dyspareuuia. 

Dysidrosis. 

Diplacusifl. 

Empyema. 

Entero-colitis. 

Epulis. 

Ecchymosis. 

Eclampsia  infantum. 

Ebriositas. 

Fibroma. 

Fever  typho-nialarial. 

Fragilitas  ossium. 

Giant-celled  sarcoma. 

Glioma. 

Glosso^labial  paralysis — bulbar  paralysis 


Hemoglobinuria. 

Hemophila — hemorrhagic  diathesis. 

Hemorrhagic  remittent  fever. 

Headache— cephalalgia. 

Hydatids,  uterine. 

Hemicohrea. 

Hysterotomy. 

Heat    stroke — thermic    fever,    insolatio, 

ictus  solis. 
Inflammation  of  kidney — nephritis. 
Keloid. 

Lung,  acute  congestion  of. 
Laceration  of  cervix  uteri  (parturition). 
Lymphoma. 
Meningeal  apoplexy. 
Milk  sickness. 
Myxoadenoma. 
Myoma. 
Noma. 
Nostalgia. 

Nausea  marina — sea-sickness. 
Oophorectomy. 
Othematoma.   - 
Oxaluria. 
Pachymen  ingitis. 
Peri-hepatitis. 
Peri-nephritis. 
Peri-prostitis. 
Proctitis. 
Peri-typhilitis. 
Physometra. 
Pleurodynia. 
Pharyngitis,  acute. 

chronic 
Psammoma. 
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Botheln— rubeola  germanica. 

Stricture  of  ureter. 

Sarcoma. 

Sclerema. 

Sclerosis. 

Spinal  irritation. 

Stammering — balbuties. 

Thecitis — inflammation  of  the  sheaths  of 

tendons. 
Traumatic  fever. 
Verrugas. 


Xanthelasma. 

Add  to  "conditions  not  necessarily 

ated  with  general  or  local  "" 
Obesity. 
Stuttering. 
Malingering. 
Starvation — fames. 

Add  to  alcoholism  J  ^Edc. 
Drunkeness. 


* 


Local  injuries. — Add  to  the  general  note,  page  191,  the  following:  "Also  whether 
punctured,  lacerated,  incised,  contused,  poisoned,  or  gun-shot." 

Under  Neuralgia  state  the  locality  or  nerve  affected. 

Instead  of  giving  a  list  of  poisonous  substances,  under  the  head  of  poisons,  insert 
the  note :  "In  returning  cases  of  poisoning  the  precise  agent  and  mode  of  administra- 
tion should  be  stated." 

In  diseases  like  diarrhrea,  dysentery  ?  bronchitis,  etc.,  which  may  occur  in  an  acmte 
form,  or  as  a  distinct  disease  in  a  chronic  form,  the  word  "  acute"  or  "chronic"  should 
be  stated. 


A  NOMENCLATURE  OF    OPTHALMOLOOY   AND    OTOLOGY,  BT    DR.  SWAN    M. 

WASHINGTON,  D.  C. 

In  making  a  nomenclature  of  opthalmology  and  otolopy  to  be  used  by  English- 
speaking  people  and  by  non-specialists  as  well  as  specialists,  it  is  often  a  matter  of 
difficulty  to  select  the  proper  term  for  certain  affections. 

For  a  universal  nonencfature  the  Latin  terms  would,  of  course,  be  by  far  the  most 
desirable,  since  this  is  the  universal  language  of  science;  but  to  employ  it  in  this  in- 
stance altogether  would,  we  fear,  defeat  the  object  we  have  in  view.  We  have,  there- 
fore, always  employed,  wherever  practicable,  the  English  words,  only  taking  the  Lain 
or  Greek  where  the  terms  used  are  so  common  and  well  understood  as  to  be  properly 
considered  as  anglicised,  or  where  they  offered  the  advantage  of  decided  brevity  and 
compactness. 

As  far  as  possible  we  have  tried  to  make  the  specific  name  of  the  disease  correspond 
to  the  known  or  supposed  pathology  of  the  affection,  though,  in  deference  to  past 
usages,  we  have  in  some  cases  at  the  same  time  given  the  name  furnished  by  other 
characteristics.  Thus :  We  have  given,  in  addition  to  Conjunctivitis,  purulent.  C.  gon- 
orrheal, to  indicate  its  special  cause,  and  C.  of  ths  new  born,  because  this  has  for  yean 
been  spoken  of  as  a  specific  form  of  purulent  conjunctivitis.  Of  course  it  has  not  been 
possible  to  give  every  name  a  disease  has  been  or  is  even  now  known  by,  bnt  we  think 
that  it  is  possible  to  properly  classify  any  affection  of  the  eye  or  ear  under  some 
to  be  found  in  the  following  nomenclature. 

June  18,  1880. 


AFFECTIONS    OF    THE    CHOROID  AND  VIT- 
REOUS HUMOR. 

Choroiditis,  areola. 

Choroiditis,  exudative. 

Choroiditis,  disseminate. 

Choroiditis,  plastic. 

Choroiditis,  purulent. 

Choroiditis,  serous. 

Choroiditis,  spongy  (gelatinous). 

Choroiditis,  syphilitic. 

Chorio-retinitis. 

Coloboma  of  the  choroid. 

Detachment  of  the  choroid. 

Formation  of  bone  in  the  choroid. 

Foreign  bodies  in  the  vitreous  humor. 

Hemorrhage  into  the  choroid. 

Hyperemia  of  the  choroid. 

Inflammation  of  the  vitreous  humor  (hya- 

litis.) 
Opacities  of  the  vitreous. 
Persistent  hyaloid  artery. 


Rupture  of  the  choroid. 
Tubercles  in  the  choroid. 
Tumors  of  the  choroid. 
Sclerotico-choroiditis. 
Synchesis  of  the  vitreous  humor. 

AFFECTIONS  OF  THE  CONJUNCTIVA. 

Apoplexy  of  the  conjunctiva  (eochymosis). 
Burns  of  the  conjunctiva. 
Chemosis. 

Conjunctivitis,  catarrhal. 
Conjunctivitis,  croupous. 
Conjunctivitis,  diphtheritic. 
Conjunctivitis,  follicular. 
Conjunctivitis  of  the  globe. 
Conjunctivitis  of  the  lids. 
Conjunctivitis  of  the  new-born. 
Conjunctivitis,  phlyctenular. 
Conjunctivitis,  purulent. 
Conjunctivitis,  pustular. 
Conjunctivitis,  trachomatous. 
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Emphysema  of  the  conjunctiva. 
Encanthis. 

Hyperemia  of  the  conjunctiva. 
Lithiasis  of  the  conjunctiva. 
Metallic  stains. 
Parasites  in  the  conjunctiva. 
Perikeratitio  hypertrophy  of  the  conjunc- 
tiva. 
Pinguecula. 
Pterygium. 
Trachoma. 

Tumors  of  the  conjunctiva. 
Ulcer  of  the  conjunctiva. 
Wounds  of  the  conjunctiva. 
Xerosis  of  the  conjunctiva. 

AFFECTIONS  OF  THE  CORNEA. 

Abscess  of  the  cornea. 

Abrasion  of  the  cornea. 

Fistula  of  the  cornea. 

Foreign  bodies  in  the  cornea. 

Hernia  of  the  cornea. 

Hydrophthalmus. 

Hypopyon. 

Keratitis,  diffuse, 

Keratitis,  bullosa. 

Keratitis,  fascicular. 

Keratitis,  neuro-paralytic 

Keratitis,  pannous. 

Keratitis,  parenchymatous  (interstitial). 

Keratitis,  phlyctenular. 

Keratitis,  punctate  (pyramidal). 

Keratitis,  purulent. 

Keratitis,  traumatic. 

Keratitis,  vesicular.    (Herpes.) 

Kerato-conus. 

Kerato-globus. 

Kerato-Iritis. 

Kerato-malacia. 

Leucoma-adherens. 

Leucoma  of  the  cornea. 

Macula  of  the  cornea. 

Onyx. 

Pannus,  crassus. 

Pannus,  tenuis. 

Resorption  ulcer  of  the  cornea. 

Sclerosis  of  the  cornea. 

Serpent  ulcer  of  the  cornea. 

Sloughing  of  the  cornea. 

Staphyloma  of  the  cornea. 

Tumor  of  the  cornea. 

Ulcer  of  the  cornea. 

Wounds  of  the  cornea. 

GLAUCOMA. 

Glaucoma,  acute. 
Glaucoma,  absolute. 
Glaucoma,  chronic. 
Glaucoma,  fulminans. 
Glaucoma,  hemorrhagic. 
Glaucoma,  imminent. 
Glaucoma,  inflammatory. 
Glaucoma,  secondary. 
Glaucoma,  simple. 
Glaucoma,  sympathetic. 
Glaucomatous  degeneration. 
Essential  phthisis  bulbi. 


AFFECTIONS    OF   THE   IBIS   AND   GILIAB1 

BODY. 

Corectopia. 

Cyclitis,  plastic. 

Cyclitis,  purulent. 

Cyclitis,  serous. 

Cyclitis,  sympathetic. 

Exclusion  of  the  pupil. 

Foreign  bodies  in  the  iris. 

Gumma  of  the  iris. 

Hernia  of  the  iris. 

Hypophssma. 

Indo-choroiditis,  plastic 

Irido-choroiditis,  purulent. 

Irido-choroiditis,  spongy  (gelatinous). 

Irido-choroiditis,  serous. 

Irido-cyclitis  plastic. 

Irido-cylclitis  purulent. 

Irido-cyclitis  serous. 

Irido-cyclitis  sympathetic 

Iritis,  arthritic. 

Iritis,  gonorrheal. 

Iritis,  plastic. 

Iritis,  purulent. 

Iritis,  rheumatic. 

Iritis,  serous. 

Iritis,  spongy  (gelatinous). 

Iritis,  sympathetic. 

Iritis,  syphilitic. 

Iritis,  traumatic. 

Iritis,  tuberculous. 

Iridiremia. 

Mydriasis. 

Myosis. 

Occlusion  of  the  pupiL 

Reversion  of  the  Iris. 

Rudimentary  iris. 

Rupture  of  the  iris. 

Synechia  anterior. 

Synechia  posterior. 

Tremulous  iris. 

Tumors  of  the  iris. 

Wounds  of  the  iris. 

AFFECTIONS  OF  THE  LACHRYMAL  APPAJU* 

TU8. 

Atresia  of  the  puncta. 
Dacryo-adenitis. 
Dacryocystitis,  catarrhal. 
Dacryocystitis,  purulent. 
Double-punctum. 
Dacryo-lithiasis. 
Eversion  of  the  puncta. 
Exostosis  of  the  nasal  duct. 
Fistula  of  the  lachrymal  sac. 
Foreign  bodies  in  the  punctum. 
Polypus  of  the  lachrymal  sac. 
Stillicidium  lachrymarium  (Epiphora). 
Stricture  of  the  nasal  duct. 

AFFECTION8  OF  THE  LENS. 

Aphakia, 

Cataract,  accreted. 

Cataract,  anterior  polar  (pyramidal). 

Cataract,  axial. 

Cataract,  calcareous. 
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Cataract,  capsular. 

Cataract,  complete. 

Cataract,  congenital. 

Cataract,  cortical. 

Cataract,  diabetic. 

Cataract,  fusiform  (spindle-shaped). 

Cataract,  hard. 

Cataract,  hypermature. 

Cataract,  incipient. 

Cataract,  incomplete. 

Cataract,  lamellar  (zonular). 

Cataract,  membranous. 

Cataract,  morgagnian. 

Cataract,  nuclear. 

Cataract,  posterior  polar. 

Cataract,  punctate. 

Cataract,  secondary. 

Cataract,  senile. 

Cataract,  soft. 

Cataract,  spurious. 

Cataract,  traumatic. 

Coloboina  lentis. 

Dislocation  of  the  lens. 

Phakitis. 

Lenticonus. 

Subluxation  of  the  lens. 

AFFECTIONS  OF  THE  LID8. 

Ablepharon. 

Abscess  of  the  lids. 

Acarus  folliculorum. 

Acne  moluscum. 

Ankyloblepharon. 

Anthrax  of  the  lids. 

Blepharitis  marginalia. 

Blepharo  adenitis. 

Blepharo  spasm. 

Blepharo  pnymisis. 

Chalazion. 

Chromhydrosis  (Blepharal  melasma). 

Coloboma  palpebrarum. 

Distichiasis. 

Ectropion. 

Elephantiasis  palpebrarum. 

Emphysema. 

Entropion. 

Epicanthns. 

Erythema  of  the  lids. 

Hwinophthalmus  externus. 

Husmatidrosis. 

Herpes  of  the  lids. 

Hordeolum. 

Hyperajmia  of  the  lids. 

Hyperidrosis. 

Infiltration  of  the  lids. 

Lagophthalmus. 

Nictitation. 

Paralysis  of  the  orbicularis. 

Phthiriasis  ciliarum. 

Ptosis  atonic. 

Ptosis  congenital. 

Ptosis  paralytic. 

Seborrhea. " 

Tarsitis. 

Trichiasis. 

Tumors  of  the  lid. 

Verrucca  of  the  lids. 

Xanthelasma  of  the  lids. 


AFFECTION8  OF  THE  MUSCLES  OF  THE  KYI. 

Blepharo  spasm. 

Enopthalmus  spastic. 

Insufficiency  of  the  internal  rectus. 

Insufficiency  of  the  external  rectus. 

Laceration  of  the  ocular  muscles. 

Nystagmus,  atonic. 

Nystagmus,  oscillating. 

Nystagmus,  rotating. 

Nystagmus,  tonic. 

Ophthalmoplegia  externa  (paralysis  of  all 

external  muscles  of  the  eye). 
Ophthalmoplegia  interna  (paralysis  of  all 

the  internal  muscles  of  the  eye). 
Paralysis  of  the  ciliary  muscles  (cyolople- 

gia)- 
Paralysis  of  the  external  rectus  muscle. 

Paralysis  of  the  inferior  rectus  muscle. 

Paralysis  of  the  internal  rectus  muscle. 

Paralysis  of  the  inferior  oblique  muscle. 

Paralysis  of  the  levator  palpberss. 

Paralysis  of  the  motor  oculi  communis. 

Paralysis  of  the  obicularis. 

Paralysis  of  the  superior  oblique. 

Paralysis  of  the  superior  sectus. 

Spasm  of  the  ciliary  muscle. 

Strabismus,  bilateral. 

Strabismus,  concomitant. 

Strabismus,  convergent. 

Strabismus,  divergent. 

Strabismus,  downward. 

Strabismus,  monolateral. 

Strabismus,  paralytic. 

Strabismus,  upward. 

AFFECTIONS    OF    THE  ORBIT    AND  GLOBS. 

Abscess  of  the  orbit. 

Argyria  oculi. 

Caries  of  the  orbit. 

Cellulitis  of  the  orbit. 

Dislocation  of  the  eyeball. 

Effusion  of  blood  in  the  orbit. 

Emphysema  of  the  orbit. 

Fracture  of  the  orbital  bones. 

Inflammation  of  the  frontal  sinus. 

Necrosis  of  the  orbital  bones. 

Periostitis  of  the  orbit. 

Panophthalmitis. 

Tenonitis. 

Tumor  of  the  orbit. 

ANOMALIES  OF  REFRACTION,  ACCOMMODA- 
TION, AND  VISION. 

Achromatopsia. 

Amaurosis. 

Amaurosis,  hysterical. 

Amaurosis,  partial,  transient. 

Amaurosis,    without    ophthalmoeoopis 

signs. 
Amblyopia,  alcoholic. 
Amblyopia,  congenital. 
Amblyopia,  central. 
Amblyopia,  saturnine. 
Amblyopia,  tobacco. 
Amblyopia,  toxic. 
Amblyopiae,  anopsia  (from  non-use). 
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Amblyopia,  hysterical. 

Anisometropia. 

Asthenopia,  accommodative. 

Asthenopia,  muscular. 

Asthenopia,  retinal. 

Astigmatism,  compound  (myopic  or  hyper- 
metropic). 

Astigmatism,  irregular. 

Astigmatism,  mixed. 

Astigmatism,  regular. 

Astigmatism,  simple  (myopic  or  hyperme- 
tropic). 

Blue-yellow  blindness  (Hering). 

Chromatopsia. 

Dyschromatopeia  (feeble  color-sense). 

Flittering  scotoma. 

Green  blindness. 

Hemeralopia. 

Hemianopsia,  inferior. 

Hemianopsia,  left. 

Hemianopsia,  right. 

Hemianopsia,  superior. 

Hypermetropia,  axial. 

Hypermetropia,  from  deficient  curvature 
of  the  refracting  surfaces. 

Hypermetropia,  acquired. 

Hypermetropia,  latent. 

Macropsia. 

Motainorphopsia. 

Micropsia. 

Muscae  volitantes. 

Myopia,  axial. 

Myopia,  acquired. 

Myopia,  from  excessive  curvature  of  the 
refracting  surfaces. 

Myopia,  false. 

Nyctalopia. 

Photopsia. 

Polyopia,  monocular. 

Reel-blindness. 

Red-green  blindness  (Bering) 

Scotoma. 

Snow-blind  ness. 

Violet-blindness. 

AFFECTIONS  OF  THE   RETINA  AND  OPTIC 

NERVE. 

Amaurotic  cat's-eye. 

Apoplexy  of  the  retina. 

Atrophy  of  the  optic  nerve. 

Atrophy  of  the  optic  nerve,  progressive. 

Chorio-retinitis,  diffuse. 

Chorio-rotiiiitis,  disseminated. 

Chorio-retinitis,  circumscribed. 

Commotio  retinae. 

Cystic  degeneration  of  the  retina. 

Detachment  of  the  retina. 

Dropsy  of  the  optic  nerve-sheath. 

Epilepsy  of  the  retina. 

Embolism  of  the  central  artery  of  the  re- 
tina. 

Embolism  of  a  branch  of  the  central  ar- 
tery of  the  retina. 

Effusion  under  tho  retina. 

Excavation  of  the  optic  disk. 

Foreign  bodies  in  the  retina. 

Hyperamia  of  the  retina. 

Iscmemia  of  the  retina. 

Neuro-retinitis. 

4428  GONG 36 


Neuro-retinitis,  ascending. 

Neuro-retinitis.  descending. 

Neuritis,  syphilitic. 

(Edema  of  the  retina. 

Opaque  optic  nerve  fibers. 

Papillitis  (choked  disk). 

Peripapillary  degeneration  of  the  retina. 

Perineuritis,  optic. 

Perivasculitis,  retinal. 

Retinitis,  albumenuric. 

Retinitis,  central. 

Retinitis,  central  recurring. 

Retinitis,  chronic. 

Retinitis,  circumpanillary. 

Retinitis,  circumscribed. 

Retinitis,  diabetic. 

Retinitis,  diffuse. 

Retinitis,  hemorrhagic. 

Retinitis,  leucaemic. 

Retinitis,  nyctalopio. 

Retinitis,  oxaluric. 

Retinitis;  pigmentary. 

Retinitis,  proliferating. 

Retinitis,  pernicious  anemic. 

Retinitis,  sympathetic. 

Retrobulbar  optic  neuritis. 

Torpor  of  the  retina. 

Tumors  of  tho  retina. 

AFFECTIONS  OF  THE  SCLEROTIC 

Anterior  scleral  staphyloma. 

Episcleritis. 

Foreign  bodies  in  the  sclera. 

Posterior  scleral  staphyloma. 

Scleritis. 

Wounds  of  the  sclera. 

AFFECTIONS  OF  THE  EXTERNAL  SAX. 

Congelation  of  the  auricle. 

Eczema  of  the  auricle. 

External  auditory  canal,  atresia  of. 

External  auditory  canal,  ciroumscribedin* 
flammation  of. 

External  auditory  canal,  condylomata  in. 

External  auditory  canal,  diffuse  inflam- 
mation of. 

External  auditory  canal,  exostosis  of. 

External  auditory  canal,  foreign  bodies  in. 

External  auditory  canal,  hyperostosis  of. 

External  auditory  canal,  polypus  in. 

External  auditory  canal,  pruritus  of. 

External  auditory  canal,  ulceration  of. 

External  auditory  canal,  vegetable  fun- 
gous growths  in. 

Inspissated  cerumen.  -» 

Inflammation  of  the  auricle. 

Malformations  of  the  auricle. 

Perichondritis. 

Tumors  of  the  auricle. 

Wounds  of  the  auricle. 

AFFECTIONS  OF  THE  MIDDLE  BAR  AND 
MEMBRANA  TYMPANI. 

Anchylosis  of  the  ossicles. 
Caries  of  the  temporal  bone. 
Exfoliation  of  the  temporal  bone. 
Fracture  of  the  malleus  handle. 
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Membrana  tympani,  acute  inflammation 

of. 
Membrana  tympani,  adhesion  of  to  the 

promontory. 
Membrana  tympani,  calcareous  deposits 

in. 
Membrana  tympani,  chronic  inflammation 

of. 
Membrana  tympani,  destruction  of. 
Membrana  tympani,  ecchymosis  of. 
Membrana  tympani,  formation  of  bone  in. 
Membrana  tympani,  injuries  to. 
Membrana  tympani,  perforation  of. 
Membrana  tympani,  rupture  of. 
Mastoid  cells,  catarrhal  inflammation  of 

(primary). 
Mastoid  cells,  catarrhal  inflammation  of 

(secondary). 
Mastoid  cells,  periostitis  of  (primary). 
Mastoid  cells,  periostitis  of  (secondary^. 
Mastoid  cells,  suppurative  inflammation 

of  (primary). 
Mastoid  cells,  suppurative  inflammation 

of  (secondary). 
Middle  ear,  acute  catarrhal  inflammation 

of. 
Middle  ear,  acute  suppurative  inflamma- 
tion of. 
Middle  ear,  caries  and  necrosis  of  the  walls 

of. 
Middle  ear,  chronic  catarrhal  inflammation 

of. 
Middle  ear,  chronic  suppurative  inflamma- 
tion of. 
Middle  ear,  exostosis  of. 
Middle  ear,  hemorrhage  into. 
Middle  ear,  hyperostosis  of. 
Middle  ear,  polypus  in. 
Middle  ear,  proliferous  inflammation  of. 
Middle  ear,  tumors  in. 
Myrin^omycosis. 
Necrosis  of  the  temporal  bone. 
Otalgia. 

AFFECTIONS  OF    THE  INNER  EAR. 

Boiler-maker's  deafness. 

Deafmutism. 

Deafness  to  certain  tones. 

Double  hearing  with  both  ears. 

Inflammation  of  the  labyrinth,  primary. 

Inflammation  of  the  labyrinth,  secondary. 

M^ii teres  complex  of  symptoms. 

Nervous  deafness. 

Restricted  range  of  audition. 

Tinnitus  aurium. 

< 

OPERATIONS  ON  THE  EYE. 

On  the  conjunctiva. 

For  pterygium. 
Removal  of  tumors. 
Kemoval  of  foreign  bodies. 
Syndectomy  (peritomy). 

On  the  cornea  and  anterior  chamber. 

Ablation  of  staphyloma. 

For  serpent  ulcer  of  the  cornea  (S&misoh). 

Paracentesis  of  the  cornea. 

Removal  of  foreign  bodies  from  the  cornea. 

Removal  of  tumors  from  the  cornea. 


Removal  of  foreign  bodies  from  the  ant* 

rior  chamber. 
Tattooing  of  the  cornea. 

On  the  globe  and  orbit. 

Enucleation  of  the  globe. 

Exenteratio  orbit*. 

Extraction  of  foreign  bodies  from  theintfr 

rior  of  the  eye. 
Neurectomy. 

Optico-ciliary  neurotomy. 
Paracentesis  of  the  walls  of  the  globe. 
Puncture  of  the  optic-nerve  sheath. 
Removal  of  tumors  from  the  orbit. 
Removal  of  tumors  from  the  optic  nem 
Sclerotomy. 

On  the  lids. 

For  ankylobepharon. 
Blepharoplasty. 

For  destruction  of  the  hair  follicles. 
For  ectropion. 
For  entropion.  • 

For  enlargement  of  the  palpebral  opening. 
For  evacuation  of  cysts. 
For  excision  of  piece  of  tarsal  cartilage. 
For  ptosis. 

For  removal  of  tumors. 
For  removal  of  hair  bulbs. 
For  removal  of  the  tarsal  cartilage. 
For  the  restoration  of  lid. 
For  symblepharon. 

For  tarsorrhaphy  (diminishing  of  the  pal- 
pebral opening. 
For  trichiasis. 
Transplantation  of  the  cilia. 

On  the  muscles. 

Tenotomy  of  the  muscles  (strabotomy). 
Advancement  of  a  muscle. 
Excision  of  a  piece  of  a  muscle. 

On  the  iris. 

Corelysis  (Streatneld). 

Detachment  of  posterior  synechia  (P< 

rant). 
Iridectomy. 
Iritomy. 
Irito-ectomy. 
Indodesis. 
Removal  of  foreign  bodies  from  the  iris. 

On  the  lachrymal  apparatus. 

Destruction  of  the  lachrymal  sac. 
Division  of  stricture  of  the  nasal  duct. 
Enlargement  of  the  punctnm. 
Opening  of  the  lachrymal  sac. 
Probing  the  nasal  duct. 
Removal  of  the  laehtynial  gland. 
Slitting  up  the  canaliculus. 

Oh  the  lens. 

For  depression  of  cataract  (couching). 
For  extraction  of  cataract  by  the  flap 

method. 
For  extraction  of  cataract  by  the  Grift 

method. 
For  extraction  of  cataract  in  the  eaptnlfc 
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For  extraction  of  cataract  by  the  linear 

method. 
For  extraction  of  cataract  by  the  Weber 

method. 
For  extraction  of  cataract  by  the  sclero- 

corneai  flap  method. 
For  scoop  extraction. 
For  secondary  cataract. 
For  solution  of  cataract. 
For  removal  of  cataract  by  suction. 

OPERATIONS  ON  THE  EAR. 

Catheterization  of  the  eustachian  tube. 

Dilatation  of  the  eustachian  tube. 

Division  of  the  tensor  tympani. 

Excision  of  the  malleus. 

Insertion  of  artificai  drum-head. 

Myringoplasty. 

Par  aeon  tecis  of  membrana  tympani. 

Removal  of  granulations  from  external  or 
middle  ear. 

Removal  of  foreign  bodies  from  external 
or  middle  ear. 

Removal  of  tumors  from  external  or  mid- 
dle ear. 

Removal  of  carious  or  necrosed  bone. 

Removal  of  tumors  from  the  auricle. 

Removal  of  polypi. 

Trephining  or  puncturing  the  mastoid  pro- 
cess. 

Wilde's  incision. 


SUGGESTIONS  FOR  NOMENCLATURE  OP  DIS- 
EASES OF  THE  NERVOUS  SYSTEM,  BY  H. 
C.  WOOD,  M.  D.,  PROFESSOR  OF  THERA- 
PEUTICS, UNIVERSITY  OF  PENNSYLVA- 
NIA. 

1.  Encephalitis. 

A.  Cerebri  tis — inflammation  of  the 
brain. 

B.  Meningitis. 

1.  Inflammation  of  dura  mater. 

2.  Inflammation  of  pia  mater  and 

arachnoid. 

3.  Tubercular  meningitis  (acute 

hydrocephalus). 

4.  Chronic  hydrocephalus. 

2.  Red  softening  of  the  brain  (inflamma- 

tion of  braiu). 

3.  Yellow  softening  of  the  brain. 

4.  White  softening  of  the  brain  (atrophic 

softening). 

5.  Abscess  of  brain, 
fi.  Atropy  of  brain. 

7.  Hypertrophy  of  brain. 

8.  Apoplexy. 

a.  Congestive. 

b.  Sanguineous    (cerebral  -  hemor- 

rhage). 

c.  Serous. 

9.  Multiple  cerebral  sclerosis. 

10.  Parasitic  disease. 

11.  Malformations. 

12.  Syphilitic  disease. 

13.  Cancer. 

14.  Tumors— according  to  classification. 


15.  Tubercular  deposit. 

a.  Miliary  or  granular  tubercle, 
ft.  Yellow  tubercle. 

16.  Inflammation  of  the  sinuses  of  the  dun 

mater. 

17.  General  paralysis — paresis. 

18.  Sunstroke,  thermic  fever,  insolatio,  lo- 

tus solis. 

19.  Cerebro-spinal  fever. 

20.  Multiple  cerebro-spinal  sclerosis. 

21.  Diseases  of  the  cerebral  arteries. 

a.  Fatty  and  calcareous  defenera- 

tion (atheroma,  ossification). 

b.  Aneurism,  simple  miliary. 

c.  Impaction  of  coagula. 

d.  1.  Thrombosis — local  coagula. 

2.  Embolism — coagula  conveyed 
from  a  distance 

Diseases  of  the  spinal  cord  and  it*  membranes, 

1.  Inflammation. 

2.  Spinal  meningitis. 

a.  Acute. 

b.  Chronic. 

3.  Spinal  concussion. 

4.  Spinal  hemorrhage. 

a.  Into  the  cord.    Spinal  apoplexy. 

b.  Into  the  cord  membranes. 

5.  Acute  spinal  congestion. 

6.  Myelitis. 

a.  Acute. 
„  6.  Chronic  (with  general  or   local 
softening). 

7.  White  softening  of  the  spinal  cord. 

8.  Sclerosis  of  the  spinal  cord. 

a.  Multiple  (desseminated  sclerosis). 

b.  General  (sclerosis  of  more  than 

one  region  of  the  cord). 

c.  Posterior  (locomotor  ataxia). 

d.  Lateral  (spasmodic  tabes). 

e.  Anterior  (tabes  dorsalis). 

9.  Polymyelitis. 

a.  Acute  (infantile  paralysis). 
5.  Chronic    (progressive   muscular 
atrophy  in  some  of  its  forms). 

10.  Acute  ascending  paralysis. 

11.  Paraplegia  (to  be  used  only  when  pa- 

thology and  nature  of  case  is  uncer- 
tain). 

12.  Spinal  tumors  (arranged  in  accordance 

with  general  section). 

13.  Spinal  syphilis. 

14.  Malformations. 

Diseases  of  medulla  oblongata, 

1.  Inflammation. 

a.  Acute. 

b.  Chronic. 

2.  White  softening. 

3.  Apoplexy. 

4.  Tumors. 

5.  Glosso-labial  pharyngeal  paralysis. 

Diseases  of  the  nerves. 

1.  Inflammation,  neuritis. 

2.  Atrophy. 

a.  Disseminated  neuritis. 
5.  Progressive    muscular   atrophy, 
one  variety. 
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3.  Neuroma. 

4.  Paralysis,  paralysis  agitana. 

5.  Hemiplegia. 

6.  Paraplegia. 

7.  Local  paralysis. 

a.  Facial  paralysis. 

b.  Scrivener's  palsy. 

8.  Diphtheritic  paralysis. 

9.  Lead  palsy. 

10.  Paralysis  following  poisoning. 

11.  Paralysis  following  acute  diseases  not 

of  the  nervous  system. 

Functional  diseases  of  the  nervous  system, 

1.  Tetanus. 

2.  Hydrophobia. 

3.  Infantile  convulsions. 

4.  Epilepsy. 

a.  Epileptic  vertigo— Petit  mal. 

5.  Convulsions. 

6.  Spasms  of  muscle. 

7.  Laryngismus  stridulus — spasmodic 

croup.   Spasm  of  the  glottis.   Child- 
crowing. 

8.  Shaking  palsy. 

9.  Mercurial  tremor. 

10.  Chorea.    (St.  Vitus'  dance.) 

a.  Acute. 

b.  Chronic. 


11.  Chorea  major. 

12.  Hysteria. 

13.  Spinal  irritation. 

14.  Catalepsy. 

15.  Syncope. 

16.  Neuralgia. 

a.  Facial— Tic  doloreaax. 

b.  Brow  ague.    HemioranLa, 
0.  Sciatica. 

d.  Pleurodynia. 
0.  Irritable  stump. 

17.  Hyperesthesia. 

18.  Anaesthesia. 

19.  Delirium  tremens, 

20.  Hypochondriasis. 

Disorders  of  the  intellect. 

1.  Mania. 

a.  Acute. 

b.  Chronic. 

2.  Melancholia. 

3.  Dementia. 

a.  Acute. 

b.  Chronic. 

4.  Idiooy— congenital. 

5.  Imbecility— congenital. 


SUGGESTIONS  AS  TO  DISEASES  OF  THE  FEMALE  ORGANS  OF  GENERATION  IK  TBI 
UNIMPREGNATED  STATE,  NUMBERED  ACCORDING  TO  THE  NOMENCLATURE  Of 
DISEASES  OF  THE  ROYAL  COLLEGE  OF  PHYSICIANS  OF  LONDON,  BT  JAMB  B. 
CHAD  WICK,  M.  D.,  SECRETARY  AMERICAN  GYNAECOLOGICAL  SOCIETY. 

Diseases  of  the  ovary.    (Page  64.) 

No.  631.  I  question  whether  it  be  proper  to  call  abscess  a  distinct  disease  of  the 
ovary  in  distinction  to  inflammation  when  it  must  be  regarded  merely  as  a  latex  stage 
of  the  same  process  or  disease  (inflammation).  The  same  criticism  applies  equally  » 
Nos.  643,  651,  672. 

Nos.  636,  637.  It  seems  to  me  important  not  to  suggest  different  pathological  pro- 
cesses in  these  two  terms.  I  would  make  them  rather  636,  "  Simple  cystic  tumor, "  tad 
637,  complex  cystic  tumor y  or,  better  still,  have  but  one  term  to  embrace  the  two,  inas- 
much as  the  complex  tumor  is  a  later  (and  accidental)  development  of  the  simple  cytt. 

"a.  With  intracystic  growths"  makes  a  distinction,  which  is  of  no  consequence. 

"No.  642.  Malformations"  hardly  seems  to  include  the  supernumerary  (3d)  ovary, 
recently  described  and  figured  by  Winckel  of  Dresden,  which  should  therefore  be  as- 
signed a  special  group. 

1  have  an  impression  that  pathologists  recognize  a  "cystic  degeneration  of  the  ovar?" 
as  something  different  from  the  "cystic  tumor";  if  this  be  so,  the  group  should  afco 
be  recognized,  as  the  condition  is  by  no  means  rare. 

"Sarcoma"  should  be  a  recognized  group,  as  a  number  of  cases  of  this  disease  of  the 
ovary  have  been  placed  on  record. 

Diseases  of  the  fallopian  tube. 

No.  643.  ' '  Abscess. "  "  Inflammation  "  (suppurative,  if  necessary  J  would  better  indi- 
cate the  pathological  process  and  would  be  quite  as  useful  from  a  clinical  stand-point 


This  should  be  analogous  to  inflammation  of  the  vagina  (vaginitis),  otc. 

No.  "644,  Dropsy,"  and  "647,  Cyst,"  I  understand  as  referring  to  the 
logical  condition ;  if  so,  one  should  be  stricken  out. 

No.  649.  "Hernia"  may  occur,  but  is  unknown  to  me. 


samepatbo- 


Diseases  of  the  broad  ligament. 


No.  650.  "Inflammation:" 
a.  Pelvic  peritonitis. 
6.  Pelvic  cellulitis. 
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I  would  omit  the  qualifying  adjective  (pelvic)  in  these  two  classes  as  being  too  com- 
prehensive in  its  signification,  with  the  adjective  the  headings  a  and  b  are  not  merely 
"varieties"  of  "  inflammation  of  the  broad  ligament." 

No.  651.  "  Abscess"  is  a  common  disease,  but  is  merely  one  of  the  results  of  inflam- 
mation, yet  I  can  see  that  there  may  be  some  necessity  and  advantage  in  retaining  the 
group.    This  case  is  not  analogous  to  643;  which  I  regard  as  very  objectionable. 

No.  653.  "Periuterine  or  pelvic  hematocele."  The  adjectives  here  are  too  compre- 
hensive. The  heading  had  better  be  simply  "  hematocele. "  The  word  "periuterine  " 
is  objectionable,  as  being  a  compound  of  one  Greek  and  one  Latin  word.  Why  not 
* "  perimetric  f  "  "  Lymphangitis"  and  '  *  varicose  veins  "  should  be  inserted.  The  for- 
mer occurs  idiopathically,  and  likewise  as  a  result  of  septic  absorption.  The  latter  has 
been  recently  described  in  the  Boston  Medical  and  Surgical  Journal ;  and  quite  recently 
Adelaide  Neilson  is  said  to  have  died  of  the  rupture  of  a  varicose  vein  in  the  broad 
ligament. 

Diseases  of  ike  uterus,  including  the  cervix. 

No.  656.  " Granular  inflammation. "  Is  not  this  a  variety  of  "catarrh, "  the  patho- 
logical process  involved  in  both  being  an  inflammation  of  the  mucous  membrane  lin- 
ing: the  cavity  of  the  organ  (endometritis  cervicitis)  f 

No.  657.  ' '  Abrasion  "  suggests  a  too  rapid  action  of  the  causative-agent.  ' '  Erosion  " 
seems  to  me  a  better  term. 

No.  658.  "Ulcer"  is  a  term  now  pretty  generally  given  up.  The  only  "ulcers"  now 
recognized  being  malignant  or  syphilitic 

No.  660.  "Utero- vesical  fistula"  is  not  comprehensive  enough.  Make  the  heading 
"fistula"  with  varieties;  a,  utero- vesical ;  b,  utero-ureteral ;  c,  utero-rectal;  d,  utero- 
intestinal. 

Nos.  661,  662.  "Strictures."  I  would  have  "stricture  of  the  canal"  as  principal 
heading,  with  varieties:  "a.  stricture  of  the  internal  os";  "6,  stricture  of  tne  exter- 
nal os. " 

No.  665.  "  Hypertrophy. "  Would  it  not  be  well  to  recognize  two  varieties— o,  sub- 
involution ;  6,  hyperplasiajfThomas)  t 

No.  666.  "Atrophy. "  Why  not  make  two  varieties  here :  a,  hyper-involution ;  b,  se- 
nile atrophy. 

"  Sarcoma"  should  be  recognized  as  a  group. 

"Ecchinococci"  should  also  be  recognized.    I  have  seen  a  case  in  Germany. 

No.  669.  "Malformations."  Atresia  is  not  mentioned  on  pp.  124  and  125,  though  a 
well-known  congenital  condition.  Lists  on  pp.  124  and  125  are  very  imperfect,  as  will 
be  shown  later. 

Syphilitic  manifestations  (chancre  on  the  vaginal  portion,  &c.)  must  be  indicated. 
Non-specific  warts  may  occur  on  the  vaginal  portion.    I  have  seen  them. 

Diseases  of  the  vagina. 

No.  672.  "Abscess"  is  unknown  to  me.  Abscesses  discharging  into  the  vagina  and 
suppurative  vaginitis  are  familiar. 

Nos.  674,  675,  676.  Bettor  make  the  chief  heading  "fistula"  with  varieties:  a,  vagi- 
nal (which,  1  suppose,  refers  to  fistula  running  from  the  vagina  to  the  perineum  and 
other  neighboring  external  parts) ;  6,  vesico- vaginal ;  e,  urethro- vaginal ;  d,  urethro- 
vaginal ;  ef  recto- vaginal. 

No.  677.  "  Hernia.      Prolapse  seems  to  me  a  more  generally  recognized  term. 

No.  678.  "  Non-malignant  tumors."  Varieties  of  this  should  be :  a,  "  fibroid  tumors" 
(of  which  I  have  had  one  case),  and  b,  cysts,  a  well-known  morbid  formation. 

Sarcoma  has,  I  think,  also  been  described  in  the  vagina. 

Vaginismus  is  omitted. 

No.  679  a.  "Malformations."  "Transverse  septum"  should  bo  recognized  (I  have 
lately  had  a  case  at  the  upper  part  of  the  canal),  and  is  not  referred  to  on  pp.  124, 125. 

Non-specific  warts  sometimes  occur  throughout  the  vagina. 

Diseases  of  the  vulva. 

No.  683.  "  Abscess."  This  occurs  in  the  cellular  tissue  or  integument,  but  especially 
as  a  result  of  inflammation  of  the  vulvo-vaginal  (Bartholinus)  gland*.  A  separate 
heading  should  be  made  of  "  Inflammation  of  the  vulvo-vaginal  glands."  Occlusion  of 
the  ducts  of  these  glands  often  gives  rise  to  a  cystic  condition  of  the  glands,  the  eon- 
tents  being  occasionally  pus ;  but  often  (in  chronic  states)  serum.  Some  classification 
of  these  cysts  should  be  mane,  analogous  to  cyst  or  dropsy  of  the  fallopian  tube. 

Nos.  686,  687.  Are  not  " occlusion  "and  "imperforate  hymen"  identical  conditions, 
hence  confusing  f 
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(593  b.)  ll  Condyloma."    This  refers,  I  presume,  to  non-specific 

"Chancroid"  should  be  recognized. 

"  Laceration  "  (see  679)  should  be  recognized. 

Functional  diseases  of  the  female  organs  of  generation. 

No.  690.  "Amenorrhea."  The  following  additional  varieties  should  be  included: 

e.  From  hyperinvolution  of  the  uterus. 

/.  From  premature  menopause. 

g.  From  perverted  or  deficient  nerve  power  (as  seen  in  those  women  who,  without 
anemia  or  other  indirect  cause,  cease  to  menstruate  and  grow  fat). 

Dyspareunia  (Barnes)  is  needed  to  indicate  painful  coitus  from  various  causes. 

The  "  hystero-neuroses "  are  a  well-recognized  class  of  diseases,  which  should  not 
be  overlooked ;  also  chloasma  uterimum. 

"  Sterility"  should  be  given. 

Masturbation  should  be  given. 

Erotomania  should  be  given. 

Diseases  of  the  urinary  system. 

"Acute  parenchymatous  nephritis,"  "chronic  Bright's  disease,"  both  should  be 
given ;  also,  acute  or  chronic  cystitis. 

Disorders  of  the  generative  system. 

No.  697.  "  Rheumatism  of  the  uterus"  seems  to  me  rather  a  cloak  for  ignorance,  and 
hence  objectionable,  than  a  veritable  disease. 

No.  698.  " Hysteralgia "  should,  for  "partial  uterine  contractiona/'  be  given  as  a 
variety  of  this  heading,  or  of  the  next  (C99). 

No.  702.  "Displacements  of  the  uterus"  should  have  an  additional  varieties  of  ante- 
version,  or  rather,  anterior  prolapse  of  the  uterus,  described  in  Germany  as  "  pendu- 
lous abdomen."  6.  Hernia  I  don't  understand  as  distinguished  from  "prolapse.* 
"  Separation  of  the  pubic  symphysis  "  needs  insertion,  and  I  believe  it  a  pathological 
condition  arising  during  pregnancy,  although  generally  not  recognized  until  th* 
patient  rises  from  childbed. 

AFFECTIONS  CONNECTED  WITH  PREGNANCY. 

Disorders  of  the  nervous  system. 

Should  not ' '  nausea  and  vomiting  "  be  inserted  under  this  heading  f  ' '  Con vulfflona" 
should  have  two  recognized  varieties,  nervous  (hysterical)  and  eclamptic  (uraemic). 

Disorders  of  the  circulatory  system. 

Serous  exudation  " ascites"  is  unknown  to  me  as  accompanying  pregnancy,  unkaf 
caused  by  cardiac,  hepatic,  or  venal  disease.  Embolism,  thrombosis,  air  in  the  circu- 
latory system,  all  need  mention ;  perhaps  also  apoplexy. 

Disorders  of  the  digestive  system. 
"  Hernia"  I  have  seen  as  a  complication  of  pregnancy. 

Affections  connected  with  parturition. 

No.  708  should  read  "  mechanical  obstacle  to  the  expulsion  of  the  fastus."  To  the 
varieties  should  be  added : 

"From  locked  heads  of  twins,"  "from  pessary  in  the  vagina,"  "hour-glass  contrac- 
tions of  the  uterus,"  "retroflexion  of  the  uterus."  I  have  had  a  case  at  time  of  labor 
preventing  delivery. 

No.  715.  "  Inversions  of  the  uterus"  should  be  transferred  to  "affections  consequent 
on  parturition." 

No.  716.  "Convulsions"  should  have  as  varieties,  "a,  nervous"  (hysterical),  and  "•, 
eclamptic." 
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Affections  consequent  on  parturition. 

No.  132.  "Puerperal  fever"  should  have  varieties  "a,  septicemia  (pyaemia),"  "6, 
peritonitis,"  "  c,  lymphangitis." 

No.  719,  with  its  two  varieties,  is  unnecessary. 

Nos.  660,  675,  676  should  all  be  included  under  "fistula"  as  varieties  "a,  utero-ure- 
thral";  ikb,  utero-vesical";  "c,  utero-intestinal";  "d,utero-rectal";  "^vesico- vaginal"; 
"/,  vesico-urethral";  "g,  recto-vaginal." 

" Death  and  putrofacation  of  the  foetus"  might  be  added,  also,  "retention  of  the 
placenta  or  membranes,"  "fissure  of  the  anus,"  and  "fistula  in  ano." 

Diseases  of  the  female  breast. 

Add  "eczema  of  the  nipple,"  and  "galactocele." 

Congenital  malforation*. 

Of  the  female  organs  of  generation,  pp.  124, 125. 
Ovary,  add  "supernumerary." 
External  organs,  add  "infantile  type." 

Malformations  of  uterus. 

Uterus  duplex  and  vagina  duplex. 

Uterus  duplex  and  vagina  simplex. 

Uterus  unicornis. 

Uterus  bicornis. 

Uterus  simplex  and  vagina  duplex. 

Uterus  duplex  and  vagina  duplex,  with  atressia  of  one  vagina. 

Infantile  uterus. 

ADDENDA. 

Addison's  disease  has  been  reported  as  a  complication  of  pregnancy. 

After-pains. 

Amaurosis. 

Amnion,  dropsy  of. 

Chlorosis. 

Hystero-epilepsy. 

Heart  disease  in  pregnancy. 

Herpes  in  pregnancy. 

Lochia  offensive. 

Parotiditis  in  pregnancy. 

Uterine  phlebitis. 

Placenta  previa. 

Pregnancy  conical. 

Puerperal  lactosuria. 

Puerperal  pernicious  anemia. 

Puerperal  tetanus. 

Puerperal  scarlatina. 

Rape. 

Coccygodynia. 

Wolffian  body. 
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APPENDIX  B. 

[Form  of  weekly  report  of  mortality  to  bo  made  on  postal  ooxtL] 


f 


REPORT  OF  DEATHS  IN 


for  the  week  ending  Saturday  noon, . 


n 
i 


9 


On 


1 


Mi 

a 


ii 


Causes  of  death. 


Accidents  of  all  kinds 

Cerebrospinal  meningitis 

Consumption  (phthisis  pnlmonalis) . 

Croup 

Diarrhoea!  diseases 

Diphtheria 

Erysipelas 

(Typhoid 

Ferer.  <  Malarial 

(Scarlet.... 


Aoaf  tang  dtam  <  gSggfc  SJ2B£ 


Pneumonia.. 


Measles 

Puerperal  diseases , 

Small-pox 

Whooping-cough ... 


Pleurisy 


Population 

under  5  years 
Deaths  from  all  causes.. 
Deaths  under  6  years .. . 


BJJMAEKS. 


(Signature,) 


.1880. 


Deaths. 


White. 


Colored. 
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APPENDIX   P. 

CONFERENCE    WITH  ROYAL    COLLEGE  OF  PHYSICIANS 

AND  SURGEONS,  LONDON. 

[State  Board  of  Health,  Lunacy  and  Charity,  Office  of  the  Chairman  of  the  Health  Department.] 

Commonwealth  of  Massachusetts, 

State  Bouse,  Boston,  December  29, 1880. 

Dear  Sir  :  I  have  the  honor  to  report  that,  as  one  of  the  committee  appointed  by 
the  National  Board  of  Health  at  the  conference  of  statisticians  in  May,  1880,  I 
conferred  with  the  Royal  College  of  Physicians,  committee  in  London,  and  that  I 
have  had  frequent  conversations  with  Dr.  George  Buchanan,  who  has  actual  charge 
of  that  portion  of  the  work  in  which  we  are  most  interested. 

The  committee  and  Dr.  Buchanan  know  too  little,  practically,  about  malaria  to  ena- 
ble them  to  fully  deal  with  that  matter ;  but  they  consider  very  favorably  the  other 
four  recommendations  of  the  committee  appointed  by  your  Board.  The  English 
committee  has  adjourned  for  the  present  to  allow  sub-committees  time  to  prepare  their 
work. 

Very  sincerely  and  respectfully,  yours, 

CHARLES  F.  FOLSOM. 
Dr.  J.  L.  Cabell, 

PreHdent  of  the  National  Board  of  Health. 


APPENDIX   Q. 
QUARANTINE  ON  THE  SOUTHERN  COAST. 

[Extract*  from  Report  of  Dr.  Habvst  B.  Bbowv,  IT.  8.  A.] 


THE  QUESTION  OF  QUARANTINE. 

The  joint  resolution  calls  for  an  opinion  "  whether  any  system  of  quarantine  is  likely 
to  be  effective  in  preventing  invasions  of  yellow  fever."  I  believe  that  this  question 
may  be  unqualifiedly  answered  in  the  affirmative,  and  that  the  war  on  quarantine  has 
been  partly  the  result  of  ignorance  of  the  facts  or  illogical  views  of  the  origin  of  the 
disease,  and  partly  because  the  love  of  gain,  outweighing  the  natural  feelings  of  human- 
ity, has  distorted  the  unavoidable  inconveniences  attendant  on  any  quarantine  system 
into  a  barbarous  cruelty,  which  has  come  down  to  us  from  the  Middle  Ages,  and  has 
no  part  in  the  enlightened  civilization  of  the  nineteenth  century.  It  is,  I  think,  pos- 
sible to  show  that  the  cruelties  and  barbarities  of  quarantine  need  have  no  existence 
under  a  properly  organized  system ;  that  its  restrictions  on  commeroe  have  been 
greatly  magnified  by  those  who  are  interested  in  the  West  India  traffic ;  and  that  the 
general  trade  of  any  city,  so  far  from  being  injured,  would  be  immensely  benefited  by 
a  quarantine  which  would  be  absolutely  protective,  such  as  it  is  believed  it  would  be 
possible  to  institute. 

A  strong  argument  in  favor  of  a  quarantine  may  be  found  in  the  varying  aspects  of 
public  opinion  at  the  South.  "A  la  longue,  rien  ne  resiste  a  l'autorite*  des  faits,  et  le 
simple  fon  sens  du  vulgaire  l'emporte  sou  vent  sur  les  hesitations  et  les  sophismes  de 
l'interdt  et  du  savoir."  It  is  found  that  during  periods  of  health  the  sentiment  of  the 
Southern  people  is  strongly  opposed  to  quarantine ;  but  should  there  be  a  danger  of 
the  approach  of  the  disease  it  is  astonishing  what  unanimity  there  is  on  the  subject. 
The  press  makes  fervent  appeals  to  the  boards  of  health  to  increase  the  efficiency  of 
quarantine;  leading  men,  ooth  in  and  out  of  the  profession,  use  all  their  influence  to* 
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urge  its  establishment :  and  should  the  disease  unfortunately  break  out  the  authori 
tics  arc  denounced  in  the  severest  manner  for  their  neglect.  The  medical  profession 
may  prove,  to  their  own  satisfaction,  that  the  disease  is  of  local  origin,  but  the  com- 
munity does  not  believe  it,  and  in  times  of  pestilence  they  see  what  dreadful  Iowa 
accrue  to  them  from  the  prevalence  of  the  disease,  and  all  are  quarantinista. 

The  objections  raised  against  quarantine  measures  may  be  either  professional,  per- 
sonal, or  commercial,  and  may  be  summed  up  as  follows: 

1.  It  is  urged  that  inasmuch  as  yellow  fever  is  a  disease  of  domestic  origin  in  the 
United  States,  and  due  entirely  to*  local  causes,  or  else  to  the  prevalence  of  whit  ii 
called  an  "  epidemic  atmosphere,"  a  quarantine  can  by  no  possibility  be  of  any  value 
in  warding  off  an  epidemic. 

This  objection  is  best  answered  by  inviting  attention  again  to  the  facta  as  set  forth 
in  the  histories  already  narrated  of  the  epidemics  of  yellow  fever.  These  account! 
show  that  in  the  majority  of  epidemics  of  which  we  have  any  detailed  history  its 
outbreak  has  been  preceded  by  the  arrival  of  one  or  more  vessels  from  a  port  knuvi 
to  be  infected;  that  the  first  cases  are  generally  either  persons  who  came  to  port  a 
such  vessels  or  who  are  known  to  have  been  on  board  of  them,  and  that  those  next 
taken  sick  have  had  communication  with  the  first;  or,  if  the  proof  be  not  so  direct 
as  this,  it  is  found  that  the  vicinity  of  the  wharves  and  docks,  and  the  streets  and 
alleys  bordering  the  harbor  are  the  localities  first  infected.  The  earliest  cases  are  ii 
sailor  boarding  houses,  or  warehouses  where  foreign  goods  are  stored,  and  than 
cases  are  in  the  persons  of  sailors,  stevedores,  or  workmen  about  such  wharvea or 
warehouses.  The  filthy  condition  of  such  places^  always  insisted  upon  as  sufficient  af 
itself  to  produce  the  disease,  does  not  afford  a  satisfactory  explanation  of  its  exiatenct, 
because  such  localities  are  always  the  most  neglected  in  a  city?  and  the  populatia 
such  as  defy  all  considerations  of  personal  cleanliness  or  local  hygiene.  They  are  in  a» 
worse  condition  in  years  of  sickness  than  in  those  of  health,  and  on  the  assumption 
that  overcrowded  tenements  or  accumulations  of  putrefactive  ddbria  will  produce  n 
epidemic,  it  should  prevail  in  such  localities  every  year,  which  is  not  found  to  be  trie. 

Let  it  bo  particularly  noted  that  the  conditions  productive  of  fatal  disease  are  it 
all  cases  subject  to  little  or  no  variation,  and,  therefore,  where  the  causes  are  pem- 
nial,  there  ought  to  be  no  respite  from  the  ravages  of  deadly  maladies.  The  facta, 
unfortunately  for  the  theories,  are  perverse ;  instead  of  a  confirmation  they  supply  • 
refutation,  to  my  mind  irresistible. — (Pratt  on  Origin  of  Fevers,  Medical  Press  and 
Circular,  March  6,  1872,  page  206.) 

It  has  already  been  remarked  that  the  absence  of  direct  evidence  of  the  foreign  im- 
portation of  the  disease  is  no  proof  that  it  might  not  have  existed  and  been  overlooked 
in  the  difficulty  of  tracing  the  previous  history  of  the  first  victims,  who  are  frequently 
strangers  without  friends  that  are  acquainted  with  their  movements  before  the  attack 
It  is  in  fact  a  matter  for  surprise  that  we  have  been  able  to  trace  the  disease  to  for- 
eign importation  in  such  a  large  number  of  instances  rather  than  that  the  evidence 
should  be  defective  in  a  few. 

It  is  further  shown  that  when  the  disease  leaves  the  seaboard  it  has  generally  fol- 
lowed the  great  routes  of  travel  or  trade.  Natchez  was  not  visited  by  yellow  fever 
before  steamboats  commenced  their  trips  on  the  Mississippi  River  in  1819.  After  that 
year  the  town  was  ravaged  by  the  disease  whenever  it  prevailed  in  New  Orleans,  and 
never  at  any  other  time.  Vidalia,  La.,  never  suffered  previous  to  1853,  in  which  year, 
for  the  first  time,  steamboats  stopped  tnere.  Sabine  and  Matagorda,  in  Texas,  having 
only  a  coastwise  commerce,  were  always  exempt  until  the  severity  of  the  blockade  at 
Galveston  and  the  possession  of  New  Orleans  by  our  forces  made  them  convenient  re- 
sorts for  blockade-runners.  Houston  and  the  interior  towns  in  Texas  have  only  boa 
visited  by  the  disease  subsequent  to  its  appearance  on  the  coast.  Many  aimii^-r  instance* 
could  be  cited. 

Moreover,  the  direct  facts  in  favor  of  quarantine  are  equally  cogent.  New  York 
established  a  rigid  quarantine  in  1822,  and  although  the  disease  has  been  brought 
almost  yearly  to  the  port  it  has  since  that  time  only  twice  appeared  within  the  quar- 
antine lines,  Viz,  at  Fort  Hamilton  in  1856,  and  Governor's  Island  in  1856  and  1870,  bota 
instances  being  plainly  traced  to  an  evasion  of  the  quarantine  law.  Philadelphia  pre- 
sents a  similar  record,  having  been  exempt  from  yellow  fever  for  fifty  years,  except  in 
1853,  when  the  bark  Mandarin  was  improperly  allowed  to  pass  the  quarantine. 

In  1798,  when  almost  every  seaport  town  at  the  North  was  visited,  the  anthoritiff 
at  Baltimore  established  a  quarantine  and  forbade  all  intercourse  with  the  infected 
city  of  Philadelphia,  and  alone,  of  all  the  great  commercial  cities  of  the  North,  escaped, 
though  repeatedly  ravaged  by  epidemics  in  previous  years.  From  1840  to  1853  the 
authorities  of  Natchez  quarantined  all  steamers  arriving  from  Now  Orleans  during  an 
enidemio  season,  and  in  those  years  they  had  no  fever.  In  1853,  when  they  relaxed 
their  quarantine,  the  disease  again  made  its  appearance.  In  1862,  when  the  city  of 
Galveston  was  crowded  with  the  sick  and  dying,  there  was  not  a  case  among  "the 
10.000  troops  in  the  neighboring  forts,  all  communication  between  the  soldiers  and  the 
inhabitants  of  the  town  being  forbidden  by  military  orders.    In  1867  the  disease  ap» 
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peaml  at  every  town  in  Texas  along  the  railroads  diverging  from  Houston,  except 
Columbus,  Washington,  and  Richmond.  These  three  places  established  a  quarantino 
against  Houston  and  Galveston,  and  they  escaped  entirely.  In  1868  and  1869  the  mili- 
tary authorities  exercised  a  supervision  over  the  quarantine  along  the  Texas  coast, 
and  there  was  no  appearance  of  the  disease,  although  it  was  epidemic  at  Vera  Cruz, 
Havana,  and  Key  West,  and  several  vessels  arrived  at  the  various  quarantine  stations 
with  cases  of  fever  on  board. 

These  and  many  other  facts  which  might  be  adduced  go  far  to  show  that  the  favor- 
ite theory  of  an  "  epidemic  constitution  of  the  atmosphere,"  bidding  defiance  to  all 
restrictive  measures  for  preventing  the  entrance  of  the  disease,  has  no  foundation  in 
fact,  except  as  dependent  on  infection  by  means  of  fomites,  ana  an  acceptance  of  the 
hypothesis  of  the  invariable  spread  of  the  disease  as  a  result  of  the  multiplication  of 
its  germinal  principle  (this  principle  being  generally,  if  not  always,  an  importation 
in  ships,  cargoes,  or  personal  property)  will  afford  the  strongest  possible  argument  why 
a  properly  constituted  system  of  quarantine  can  be  of  efficacy,  and  that  the  Southern 
towns  can  only  be  rendered  free  from  visitations  of  yellow  fever  by  such  means.  Yet 
it  is  not  to  bo  considered  that  the  value  of  quarantine  depends  on  the  acceptance  of 
any  hypothesis  of  contagion.  The  actual  historical  facts  are  amply  sufficient  to  prove 
the  great  service  it  has  been  in  the  past,  and  to  warrant  further  investigation  into  the 
subject  with  the  view  of  making  it  more  efficient  in  the  future.  It  can,  moreover,  be 
urged  with  propriety  that  even  if  it  is  granted  that  some  epidemics  are  not  to  be  ex- 
plained except  by  assuming  the  domestic  origin  of  the  disease,  yet  even  then  the  facts 
prove  that  a  large  number  of  others  are  certainly  due  to  importation,  and,  therefore, 
by  preventing  such  importation  we  can  materially  reduce  the  number  of  epidemics, 
even  if  we  fail  in  entirely  keeping  off  the  disease,  which  is  certainly  "  a  consumma- 
tion devoutly  to  be  wished." 

2.  Another  objection  is,  "  All  epidemic  diseases  are  present  in  the  country,  and  dis- 
order the  health  of  a  people  before  they  are  manifested  in  their  peculiar  and  recog- 
nized forms."  • 

This  may  be  true  of  influenza,  and  possibly  of  some  of  the  exanthematious  diseases, 
but  it  is  certainly  not  the  general  rule  as  regards  yellow  fever.  Malarial  fevers  have 
often  been  very  common  in  the  spring  and  early  summer,  preceding  an  epidemic  of 
yellow  fever  (as  was  the  case  at  Rio  Janeiro  in  1849) ;  but  this  coincidence  can  always 
be  accounted  for  by  local  or  meteorological  causes,  and  only  those  who  regard  the  lat- 
ter as  a  paludal  disease,  or  a  more  aggravated  form  of  bilious  remittent,  would  trace 
any  connection  between  the  two.  Any  one  who  regards  yellow  fever  as  due  to  a  spe- 
cific poison  must  reject  the  idea  of  such  an  influence  of  that  poison  on  the  general 
health  as  could  exhibit  itself  in  an  increase  of  other  diseases  not  allied  to  it  in  patho- 
logical or  etiological  phenomena. 

Typhoid  fever  was  prevalent  at  Key  West  in  1862  before  the  appearance  of  the 
vomito;  but  it  may  be  presumed  this  was  owing  to  the  presenoe  of  an  unusually  large 
number  of  troops,  and  the  great  increase  in  tne  civil  population  of  the  town,  from 
causes  resulting  from  the  war.  The  yellow  fever  being  positively  traced  to  importa- 
tion by  the  bark  Adventure  in  the  latter  part  of  June,  it  is  simply  absurd  to  suppose 
any  connection  between  the  prevalence  of  the  two  diseases. 

3.  That  the  experience  of  the  past  proves  quarantines  to  be  worthless  as  safeguards 
against  yellow  fever. 

The  instances  already  cited  of  its  value  at  New  York,  Baltimore,  Philadelphia,  on 
the  coast  of  Texas,  and  elsewhere,  are  a  sufficient  refutation  of  this  assertion ;  but  as 
the  opponents  of  quarantine  point  to  particular  instances  in  which  it  has  proved  in- 
effective, it  will  be  proper  to  examine  some  of  these  cases,  and  ascertain  with  what 
justice  the  charge  has  l>een  brought.  One  of  these  instances  may  be  found  in  the  fact 
that  the  legislature  of  Lousiana  established  a  quarantine  in  1821,  which  was  con- 
tinned  until  1825,  during  which  time  the  city  of  New  Orleans  suffered  from  two  severe 
epidemics,  viz,  in  1822  and  1824.  What  are  the  facts  as  regards  these  years  f  The 
board  of  health  established  a  quarantine  on  the  river  below  New  Orleans,  but  none 
on  Lake  Pontchartrain,  and  in  consequence,  in  August,  1822,  two  sloops  (crowded 
'with  persons  fleeing  from  the  fever  which  raged  at  Pensacola)  passed  through  the  lake, 
and  entering  the  Bayou  Saint  John,  without  any  inspection,  landed  their  passengers 
at  the  basin  of  the  canal  Carondelet,  in  the  center  of  the  city.  A  family  by  the 
name  of  Lynch  that  arrived  on  one  of  these  sloops  were  the  first  victims  and  from 
their  residence  on  Bienville  street  the  fever  extended  throughout  the  city.  More- 
over, the  health  officer,  Dr.  Forsythe,  reported  the  quarantine  law  so  defective  that 
there  was  no  restriction  placed  on  intercourse  between  persons  from  New  Orleans  and 
those  detained  on  infected  ships  at  quarantine,  and  tnat  vessels  were  permitted  to 
leave  the  station  and  proceed  to  the  city  without  any  proper  fumigation.  Such  are 
the  facts  of  the  epidemic  of  1822,  and  it  would  be  difficult  to  select  an  instance  which 
more  directly  proves  the  value  of  a  proper  Quarantine,  instead  of  militating  against 
it ;  for  can  any  one  suppose  that  if  tne  board  of  health  had  used  efficient  measures  in 

S aarding  all  the  avenues  of  approach  to  the  city  there  would  have  been  any  import** 
on  of  tne  disease  from  Pensacola  f 
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As  regards  1824,  there  is  equally  positive  proof  of  the  utter  inefficiency  of  thehettt 
authorities.  The  disease  was  introduced  by  a  steam-tug.  which  had  towed  the  infos] 
schooner  Emigrant  to  the  quarantine  station.  There  had  been  free  communiesa* 
between  the  tow-boat  and  the  schooner  on  the  passage  tip  the  river.  Sick  men « 
board  the  latter  were  visited  by  hands  employed  on  the  former ;  yet  the  schooner  slow 
was  detained  in  quarantine,  and  the  tug  proceeded  to  the  city,  sending,  in  a  few  day*, 
several  cases  from  among  her  hands  to  the  Charity  Hospital  with  yellow  fever. 

Commenting  on  these  facts,  Carpenter  remarks:  "In  1821,  a  mockery  in  the  ship 
of  a  quarantine  was  established,  which  in  consequence  of  its  total  inefficiency  had  no  ttitti 
in  preventing  the  introduction  of  the  disease.  It  had,  moreover,  a  most  pemieiow 
effect  in  prejudicing  many  well-intentioned  persons  against  the  establishment  of  neb 
an  institution  by  leading  them  to  regard  it  as  a  useless  restriction  upon  trade.  Tbe 
fact  is  well  known  that  the  inadequacy  of  that  institution  was  solely  attributable  to 
the  imperfection  of  the  law,  and  not  to  the  fallacy  of  the  principle  upon  which  qmwsutht 
it  bated.     (Op.  oit.f  p.  47.) 

Of  the  quarantine  in  1867,  at  New  Orleans  (which  has  been  repeatedly  pointed  to 
as  an  illustration  of  the  worthlessness  of  such  institutions),  Dr.  Francis  Barnes  re- 
ports: 

"  The  Florence  Peters  history  illustrates  the  viciousness  of  the  system  of  quarts- 
tine  in  operation  here,  which  does  not  deserve  the  name,  being  a  sham,  a  delusion,  a  matt- 
believe,  in  place  of  one  which  would  be  efficacious  if  properly  carrie<|  oat.  •  •  • 
The  quarantine  here  is  notoriously  a  failure  in  sending  any  protection  to  tbe  city, 
while  that  of  New  York  is  a  success."  (Circular  No.  1,  Surgeon-General's  Office,  l*h 
p.  120.) 

Assistant  Surgeon  Samuel  Adams,  writing  of  the  epidemic  at  Galveston,  Tex.,  in 
the  same  year,  says : 

The  entrance  of  the  disease  was  entirely  the  result  of  gross  negligence  on  the 
part  of  the  city  authorities  in  failing  to  take  any  measures  to  establish  a  quarantine 
for  the  protection  of  the  city."    {Ibid.,  p.  83.) 

A  further  point  in  regard  *to  this  same  epidemic  may  be  mentioned.  Of  the  town* 
situated  in  Matagorda  Bay,  Texas,  only  one  (Matagorda)  established  a  quarantine  is 
1867.    This  place  escaped  entirely,  while  Indianola,  Lavacca,  &c,  suffered  severely. 

The  prevalence  of  the  fever  in  the  vicinitv  of  the  South  street  wharf  in  Philadel- 
phia, in  185:).  affords  testimony  of  the  same  character;  being  unquestionably  ducntf 
to  the  worthlessness  of  the  principles  upon  which  quarantines  are  established,  hut  to 
the  neglect  of  the  authorities  at.  the  lazaretto  in  permitting  the  bark  Mandarin  to 
come  to  her  dock  without  proper  detention  and  fumigation.  And  it  may  be  remarked 
that  this  will  be  found  true  of  every  instance  where  quarantines  have  been  denounced 
as  incompetent  to  keep  out  yellow  fever ;  the  fault  has  always  been  either  in  a  defec- 
tive law  or  in  a  maladministration  of  its  provisions ;  and  it  may  be  positively  asserted 
that  in  our  own  country,  at  least,  every  absolute  quarantine  conducted  with  rigid 
impartiality  has  proved  successful. 

The  first  quarantine  convention  held  at  Philadelphia  in  lsf>7,  composed  of  some 
of  the  ablest  hygienists  in  the  United  States,  came  to  the  following  conclusion,  after 
mature  deliberation : 

"  Efficient  sanitary  measures,  including  quarantine,  will  in  most  cases  prevent  tbe 
introduction  of  these  (importable)  diseases.  *  *  *  The  present  quarantine  regu- 
lations in  operation  in  most  of  our  States  are  inefficient  and  often  prejudicial  to  tbe 
interests  of  the  community."    (Proceedings,  p.  40.) 

4.  "That  quarantine,  instead*  of  guarding  against  and  preventing  disease,  fosters 
and  concentrates  it,  and  places  it  under  conditions  the  most  favorable  that  can  be  de- 
vised for  its  general  extension." 

This  objection,  made  by  the  general  board  of  health  of  Great  Britain  (Report  on 
Quarantine,  1649,  p.  61),  can  only,  like  the  last,  apply  to  a  defective  administratis 
of  a  lazaretto.  It  is  hardly  to  be  conceived  how  it  could  be  true,  were  ordinary  com- 
mon seuse  exercised  in  the  management  of  either  infected  vessels  orpersons.  let,  if 
the  account  given  by  the  board  of  the  quarantine  arrangements  at  Hull,  England,  be 
a  fair  sample  of  those  in  general  operation  in  the  United  Kingdom,  it  is  not  to  be  won- 
dered at  that  they  arrived  at  the  opinion  they  express.  They  state  that  this  quaran- 
tine was  in  Whitebooth  Roads,  8  miles  from  Hull,  a  locality  so  stormy  as  only 
to  be  accessible  by  steamers;  that  sick  and  well  persons  were  confined  together  on 
board  of  the  detained  vessels ;  and  that  the  quarantine  hulk  at  the  roads  had  no  med- 
ical officer  attached  to  her.  Further,  Mr.  Robert  Hardey,  medical  superintendent  of 
quarantine  at  Hull,  states  that  he  considered  it  doubtful  whether  he  had  any  authority 
to  visit  sick  ]>ersons  detained  in  quarantine ;  and,  although  he  had  been  in  his  official 
position  for  seven  years,  he  has  "  no  recollection  of  receiving  either  printed  or  written 
instructions  from  the  authorities  of  the  customs  appertaining  to  the  unties  of  his  office, 
and  does  not  consider  that  at  present  his  duties  are  defined  with  sufficient  clearness.* 

At  another  station,  at  Stangate  Creek,  the  surgeon  reported  "that  his  orders  were 
positive  and  strict  not  to  goon  board  any  vessel  in  whicn  there  was  a  case  of  cholera; 


ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH.  599 

that  he  could  not,  therefore,  on  any  consideration,  go  on  board  such  vessel."  (Re- 
port, pp.  130-138.) 

It  is  no  wonder  the  poor  unfortunates,  subjected  to  such  inhumanity  as  this,  should 
denounce  quarantine  as  a  relic  of  barbarism,  worthy  of  the  Middle  Ages ;  but  that  a 
board  of  men  could  only  see  in  such  a  state  of  affairs  an  argument  against  the  prin- 
ciples upon  which  quarantines  are  founded  is  creditable  neither  to  their  honesty  nor 
intelligence.  There  is 'no  reason  whatever  why  a  rationally  conducted  quarantine 
station  should  "  foster  or  concentrate  disease."  Let  all  persons  be  removed  from  an 
infected  ship ;  the  sick  to  a  commodious  hospital,  the  well  to  a  separate  building,  only 
to  be  detained  so  lone  as  may  be  requisite  for  their  proper  fumigation  and  disinfec- 
tion; let  all  the  inhabitants  and  officials  at  a  quarantine  station  be  acclimated  per- 
sons, and  there  need  bo  no  cause  to  fear  the  extension  of  the  disease.  The  records  of 
all  tne  well-managed  quarantine  hospitals  in  the  United  States  contain  ample  proof 
of  the  truth  of  this  statement.  But  if  even  for  the  sake  of  argument  we  assume  the 
possibility  of  the  occurrence,  yet  I  hold  that  it  would  be  no  valid  objection  to  the  in- 
stitution of  quarantine.  If  it  comes  to  a  choice  between  the  infection  of  a  lazaretto, 
containing  at  most  but  a  hundred  or  two  persons,  or  the  spreading  of  contagious  disease 
broadcast  through  a  large  town,  few  will  be  found  to  question  which  is  the  preferable 
of  two  evils. 

On  a  par  with  the  foregoing,  and  of  as  little  importance  as  a  valid  argument,  is  the 
complaint  of  the  inconveniences  to  which  passengers  are  subjected  by  detention  at 
quarantine.  No  doubt  it  is  extremely  unpleasant  after  a  long  voyage,  and  when  almost 
in  sight  of  home,  to  be  refused  admission  to  pratique ;  but,  in  the  first  place,  were  a 
uniform  system  of  quarantine  in  operation  throughout  the  United  States,  the  certainty 
of  such  delay  would  be  well  understood,  and  persons  would  refrain  from  coming  from 
infected  ports  during  the  fever  season  except  in  oases  of  necessity  j  and,  in  the  second 
place,  it  is  unreasonable  that  a  large  city  should  jeopardize  the  lives  of  thousands  of 
its  inhabitants  to  avoid  inconveniencing  the  few  passengers  who  may  arrive  from  for- 
eign ports.  Moreover,  leading  quarantinists  now  are  of  opinion  that  it  is  unneces- 
sary to  the  efficiency  of  a  quarantine  that  healthy  persons  should  be  detained  any 
longer  than  may  be  necessary  to  render  it  certain  that  they  have  not  within  them  the 
seeds  of  disease,  and  to  destroy  all  germs  of  contagion  which  might  have  infected  their 
clothing  or  baggage.  The  point  aappui  of  the  quarantine  of  tne  future  is  to  be  the 
disinfection  of  the  ship  and  her  cargo,  and  the  care  of  the  sick,  and  the  well  will  be 
subjected  to  detention  only  so  long  as  to  insure  their  safety  and  avoid  the  possibility 
of  their  infecting  the  place  of  their  destination. 

5.  It  is  further  alleged  that  the  difficulty  of  obtaining  accurate  information  as  to  the 
health  of  the  ports  of  departure  is  an  insuperable  obstacle  in  the  way  of  an  efficient 
quarantine. 

This  may  be  granted  under  the  present  system,  controlled  entirely  by  State  or  mu- 
nicipal authority ;  but  it  would  not  be  true  of  a  quarantine  managed  by  the  General 
Government,  which  could  instruct  its  foreign  consuls  in  all  ports  where  yellow  fever 
prevails  endemically  to  forward  frequent  reports  of  the  condition  of  the  places  where 
they  are  resident.  The  lines  of  telegraph  now  are  so  widely  extended  that  there  would 
be  few  towns  of  any  consequence  from  which  a  daily  report  could  not  be  received. 
Some  ports,  as  Havana  ana  Vera  Cruz,  may  be  assumed  to  be  always  infected ;  while 
others  may  always  be  considered  as  healthy,  unless  positive  evidence  to  the  contrary 
is  received.  Every  health  officer  should  be  required  to  obtain  all  the  information 
possible  as  to  the  ports  from  which  vessels  are  likely  to  arrive,  and,  aided  by  the  re- 
ports obtained  from  consuls,  there  is  no  reason  why  the  most  exact  knowledge  should 
not  be  had  relative  to  the  health  of  the  whole  yellow-fever  zone. 

6.  The  last  and  most  important  objection  to  be  noticed  is  that  quarantine  places 
unnecessary  restrictions  on  commercial  enterprises  by  interference  with  the  transit  of 

foods  by  the  detention  of  ships,  by  the  losses  of  perishable  articles,  such  as  fruits,  and 
y  the  additional  expense  attendant  on  increased  freightage  and  insurance  charges 
from  delay. 

These  charges  seem  very  plausible,  and  require  to  be  examined  with  some  care  to 
expose  their  fallacy.  It  is  not  to  be  denied  that  under  the  present  unequal  system 
much  inconvenience  results  to  those  engaged  in  foreign  trade;  but  it  is  believed  that 
many  of  the  present  restrictions  can  be  so  modified,  by  a  wise  law,  as  to  meet  the  ac- 
ceptance even  of  those  engaged  in  the  West  India  traffic.  In  a  subsequent  portion  of 
this  report  occasion  will  be  taken  to  notice  the  abuses  and  defects  of  the  present  want 
of  system  in  the  southern  quarantines,  and  to  suggest  proper  remedies;  at  present  I 
desire  merely  to  show  that  the  charge  above  mentioned  cannot  be  fairly  sustained  as 
a  reason  why  quarantines  should  be  abandoned  altogether.  The  mistake  in  this  case 
grows  out  of  the  assumption  that  the  only  persons  whose  interests  are  to  be  consid- 
ered are  those  who  are,  directly  or  indirectly,  engaged  in  commerce  with  West  Indian 
or  Mexican  ports.  But  this  is  not  a  fair  view  of  the  question.  "Commerce,"  remarks 
the  distinguished  chairman  of  the  New  Orleans  Chamber  of  Commerce,  "is  as  much 
the  life  of  the  city  merchant  as  of  the  ship-owner."    The  only  vessels  that  need  be  sub* 
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jected  to  delay  at  quarantine  are  those  coming  from  West  Indian  or  Mexican  pora 
and  not  even  all  those,  bnt  only  such  as  arrive  from  places  where  yellow  fever  u  to- 
nally prevailing.  Tho  business  done  by  these  vessels  constitutes  bnt  a  very  and 
portion  of  the  trade  of  any  of  the  southern  towns.  Let  them  l»e  an  epidemic  in  Yet 
Orleans,  Charleston,  or  Galveston,  and  all  their  immense  traffic  with  the  interior  * 
immediately  cut  off  or  greatly  diminished.  Country  merchants  will  not  visit  the  citia 
to  buy  goods  during  the  progress  of  an  epidemic,  not  only  on  account  of  the  persona 
danger  to  themselves,  but  also  because  the  goods  they  buy  niay  be  infected^,  and  tint 
the  disease  be  introduced  into  the  country  towns.  This  actually  happened  at  W«b» 
ington,  La.,  in  1826,  at  Opelonsas  in  1828,  and  at  Galveston  in  1858. 

Moreover,  New  York  and  all  other  places  at  the  North  enforce  quarantine  agiin* 
the  southern  sea-ports  as  soon  as  yellow  fever  appears  at  any  of  them ;  and  thai  the 
presence  of  the  disease  in  the  latter  operates  as  a  restriction  on  the  great  trade  be- 
tween the  two  sections  of  the  country ;  a  matter  of  far  greater  importance  to  the  Sosik 
than  the  temporary  interruption  to  her  West  India  commerce,  which  would  be  craed 
by  an  absolute  quarantine,  conducted  on  rational  principles.  Even  if  such  a  tram 
had  the  effect  of  entirely  extinguishing  the  West  India  commerce,  it  would  still  bet 
pecuniary  gain  to  the  South  in  the  increased  trade  which  would  come  to  her  pom 
from  other  directions  as  a  result  of  the  feeling  of  security  accruing  from  the  certaintr 
that  these  places  would  be  kept  healthy. 

1 '  Should  the  restrictions  on  the  commerce  with  the  West  Indies  by  quarantine 
amount  to  a  suspension  of  the  whole  trade  for  six  months  each  year,  the  evils  to  the 
city  will  be  less  than  it  now  suffers  from  the  annual  apprehension  of  the  lever,  tad 
the  pecuniary  loss  of  a  hundred  years  by  the  quarantine  establishment  cannot  cqui 
the  ruin  and  desolation  of  a  single  season  of  pestilence.         *  *  •         U  the 

health  of  the  city  to  be  placed  in  competition  with  a  few  cargoes  of  sugar  and  molasm, 
introduced  without  care  or  caution,  so  as  to  afford  a  luxury  to  our  people  at  the  leut 
possible  expense  of  money  and  at  the  greatest  cost  of  human  life  f"  (Hume,  Report  to 
city  council  of  Charleston,  Charleston  Medical  Journal,  vol.  9,  pp.  150,  151.) 

The  editor  of  this  journal  further  remarks : 

"  We  would  recommend  a  more  stringent  quarantine  system,  which  would  exclude 
all  vessels  from  infected  ports  from  our  harbor.  The  petty  traffic  daring  the  summer 
with  the  tropical  ports  usually  infected  with  yellow  fever,  should  not  Im»  allowed  to 
continue,  as  millions  of  dollars  are  lost  to  the  city  when  fever  is  introduced,  and 
hundreds  of  lives  are  wantonly  sacrificed.  We  trust  that  in  future  the  city  authorities 
will  look  to  the  interest  of  the  many,  and  enforce  the  quarantine  law  now  in  existence, 
or  enact  others  which  may  prove  efficient."    (Ibid ,  vol.  11,  p.  850.) 

"It  is  admitted  that  much  inconvenience  would  result  to  the  mercantile  community 
from  the  strict  enforcement  of  the  aforesaid  measure  (of  quarantine),  but  it  is  believed 
that  the  loss  of  property  in  the  aggregate  would  be  much  greater  if  our  citizens  shall 
be  compelled  annually  to  flee  from  the  pestilence  than  would  result  from  a  system  of 
strict  quarantine  duly  observed  and  rigidly  enforced."  (Dr.  A.  F.  Vach6,  Letters 
to  committee  of  house  of  assembly  of  New  York,  November  5,  1845.) 

Vexatious  and  inconvenient  as  quarantines  may  be,  yet  even  under  the  worst  cir- 
cunu  tances  their  restraints  fall  upon  a  very  small  portion  of  any  community,  and 
those  the  ones  best  able  to  bear  them.  An  epidemic  of  yellow  fever  affects  all  classes 
and  conditions.  It  brings  desolation  into  every  household,  paralyzes  trade,  stops  im- 
migration, and  causes  an  enormous  waste  of  money  and  the  material  resources  which 
to  to  make  up  the  prosperity  of  any  city.  Especially  in  its  present  condition  the 
outh  needs  men,  yet  those  who  would  add  to  its  material  prosperity  will  not  go 
where  they  cannot  have  a  permanent  residence  for  themselves  and  their  families  bnt 
are  obliged  to  leave  every  summer  to  escape  tho  pestilence.  It  may  safely  be  asserted 
that  the  southern  cities  would  soon  double  their  population  wero  it  not  for  the  dread 
which  universally  exists  of  these  epidemics  of  yellow  fever.  Replace  this  feeling  by 
one  of  security,  such  as  will  be  given  by  a  well-regulated  quarantine,  and  the  un- 
equal ed  advantages  which  the  southern  sea-port  towns  offer  for  commercial  enter- 
prises of  every  kind  will  attract  the  capital  and  labor  which  more  than  anything  else 
they  require.  The  public  mind  is  not  disposed  to  theorise  on  such  questions.  "It 
demands  protection  against  the  importation  of  infectious  disease,  and  will  not  sanc- 
tion the  abolition  of  quarantine  inspections."  The  moral  effect  of  an  efficient  quar- 
antine on  the  community  at  large  outweighs  in  its  importance  all  the  inconveniences 
resulting  from  the  restrictions  placed  on  a  portion  of  the  southern  trade;  and  when 
to  this  is  added,  as  it  justly  may  be,  its  absolute  protective  influence,  the  objections 
made  to  its  continuance  will  not  for  a  moment  stand  the  ordeal  of  investigation.  The 
whole  argument  may  bo  summed  up  in  the  following  words  of  wisdom  from  the  pen 
of  Prof.  John  T.  Metcalfe:  "To  abandon  quarantine  is  to  put  a  price  on  human  life 
and  barter  it  for  trade."    (Essays  of  the  United  8tates  Sanitary  Commission,  p.  272.) 

The  last  inquiry  made  by  the  joint  resolution  is,  "  What  system  will  least  interfere 
-with  the  interests  of  commerce  of  said  ports  f  " 

Having  already  given  my  opinion  that  quarantine  can  be  made  an  effective  protec- 
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tion  against  the  invasions  of  yellow  fever,  and  that  under  a  wise  administration  of  its 
provision  it  need  not  interfere  to  any  great  extent  with  the  commercial  prosperity  of 
the  southern  ports,  and  having  shown  in  the  preceding  pages  that  the  quarantines 
under  the  present  State  and  municipal  regulations  are  not  to  be  depended  upon  to 
accomplish  the  desired  end,  it  follows  that  some  other  system  must  be  looked  to  to  secure 
immunity  from  epidemics. 

On  this  point  the  opinions  of  those  with  whom  I  had  an  opportunity  of  conversing 
was  nearly  unanimous  that  only  under  the  direction  and  control  of  the  general  gov- 
ernment can  any  reasonable  degree  of  protection  be  afforded,  conjoined  with  such  com- 
petency of  administration  as  will  afford  the  largest  liberty  to  the  interests  of  trade 
consistent  with  public  safety. 

The  board  of  heath  of  the  city  of  Pensacola  state  that  "this  board  does  earnestly 
solicit  that  Congress  may  take  such  further  action  upon  the  subject  as  shall  place  the 
whole  matter  of  quarantine  under  the  exclusive  jurisdiction  and  control  of  the  authori- 
ties of  the  United  States." 

Dr.  Jerome  Cochran,  health  officer  of  the  city  of  Mobile,  writes:  "I  am  thoroughly 
satisfied  that  a  quarantine  under  the  control  of  the  general  government  would  be  far 
more  efficient  than  any  other  plan  that  can  be  adopted.  We  need  a  complete  sanitary 
cordon  all  along  the  Atlantic  coast,  and  especially  all  along  the  coast  of  the  Gulf  of 
Mexico,  and  this  will  be  very  difficult  under  the  action  of  the  various  State  and  mu- 
nicipal governments.  The  fever  poison  follows  the  lines  of  commercial  intercourse,  and 
the  power  which  regulates  commerce  should  be  extended  also  to  the  regulation  of  quar- 
antine."   (Letter,  September  28,  1872.) 

Prof.  J.  T.  Gilmore,  of  Mobile,  writes :  "  Believing  that  the  yellow  fever  can  be  im- 
ported, I  of  course  am  an  advocate  of  efficient  quarantine,  and  I  am  satisified  that  this 
cannot  be  done  except  by  the  federal  government.  Local  and  private  interests  al- 
ways so  vitiate  the  efficiency  of  a  local  quarantine  that  it  is  rendered  useless."  (Let- 
ter, September  10,  1872.) 

Mr.  J.  H.  Oglesby,  president  of  the  New  Orleans  Chamber  of  Commerce,  is  of  opin- 
ion that  "the  laws  imposing  quarantine  from  foreign  infected  ports  ought  to  be 
uniform  throughout  the  United  States.  In  giving  expression  to  this  opinion  it  is  not 
necessary  to  discuss  the  extent  of  power  legally  to  be  exercised  by  the  federal  gov- 
ernment. It  is  sufficient  to  know  tnat  the  power  to  regulate  commerce  enables  Con- 
gress to  impose  a  uniform  tax  on  all  commodities  imported,  and  so  prevent  one  city 
from  intercepting  the  commerce  of  another  by  an  oner  of  more  favorable  duties  on 
mich  imports.  The  effects  of  the  quarantine  system  as  adopted  by  the  several  States 
enables  one  city  to  cut  off  all  communication  with  another,  except  under  certain  con- 
ditions fatal  to  the  trade.  Congress  should,  therefore,  organize  an  appropriate  bureau 
cf  public  health.  With  the  chief  of  this  department  should  be  reposed  the  power  to 
make,  p.t  his  discretion,  proclamation  of  the  existence  of  infectious  or  epidemic  dis- 
eases at  any  foreign  port,  and  thereupon  to  declare  such  foreign  port  interdicted  (ex- 
cept on  conditions  defined  by  law)  with  all  ports  within  the  jurisdiction  of  the  United 
States,  and  to  make  such  interdiction  at  his  discretion.  The  health  authorities  at  all 
'such  American  ports  should  be  appointed  or  approved  by  the  bureau  of  public  health. 
The  salaries  of  all  such  officers  and  employes  so  appointed,  with  all  other  expenses 
properly  attending  the  enforcement  of  the  law,  should  be  paid  out  of  the  federal 
Treasruy,  and  in  no  other  manner.  •  •  •  The  federal  government  can  better 
preserve  the  general  health  and  protect  the  general  commerce  than  can  be  done  by  the 
competitions  or  even  combinations  of  rival  cities."    (Letter,  July  20, 1872.) 


APPENDIX   ft. 

SANITARY  WORK  IN  NEW  ORLEANS. 

By  Dr.  S.  M.  Bemiss. 


Sir:  I  respectfully  offer  the  following  report  of  my  official  action  as  member  of  tk 
National  Board  of  Health,  on  duty  in  the  city  of  New  Orleans: 

GULF  COAST. 

For  the  purpose  of  organizing  a  system  of  service  and  of  sanitary  measures  de- 
signed to  protect  the  Gulf  coast  of  Mississippi,  in  aid  of  the  State  and  county  intim- 
ities, I  made,  daring  the  month  of  April,  visits  to  Pearlinrton,  Bay  Saint  Lewi*, 
Pass  Christian,  Biloxi,  und  Pascagoula.  At  the  latter  place  there  is  a  small  but  well- 
equipped  hospital,  with  a  very  efficient  system  of  quarantine.  This  port  is  located ii 
Jackson  County,  and  is  under  the  jurisdiction  of  the  State  board  of  Mississippi  By 
some  accident  of  legislation  the  bill  which  constituted  the  present  State  board  of 
Mississippi  failed  to  include  the  counties  of  Hancock  and  Harrison,  both  bordering  « 
the  Gulf.  I  therefore  considered  it  a  necessary  measure  to  appoint  a  sanitary  inspector 
at  each  of  the  exposed  ports  of  these  counties,  in  accordance  with  the  request  of  tbe 
proper  local  authorities  of  said  counties. 

After  obtaining  proper  authority  from  the  executive  committee,  I  appointed  Dr. 
J.  A.  Mead  at  Pear  ling  ton,  Dr.  E.  Latham  at  Bay  Saint  Louis,  Dr.  C.  E.  Le  Boux  at 
Pass  Christian,  and  Dr.  A.  P.  Champlin  at  Biloxi.  These  gentlemen  were  not  placed 
on  duty  until  the  last  of  July.    Their  instructions  were : 

1.  To  keep  a  constant  watch  for  "outside"  vessels  arriving  at  their  rcspeeure 
ports,  and  to  order  them  back  to  Ship  Island  if  sickness  of  a  suspicious  character  was 
found  on  board,  or  if  a  reasonable  suspicion  of  infection  existed. 

2.  They  were  instructed  to  board  all  coastwise  craft  arriving  from  suspected  places, 
or  places  at  which  yellow  fever  was  reported  to  exist.  In  addition  to  this,  they  wen 
to  hold  themselves  in  readiness  to  board  and  inspect  trains  passing  through  their  re- 
spect ive  towns,  if  circumstances  of  danger  rendered  such  service  necessary  % 

3.  Each  one  of  these  inspectors  was  instructed  to  make  contingent  arrangements  for 
the  proper  and  safe  care  of  yellow-fever  patients,  should  any  cases  occur  in  their  re- 
spective towns  or  be  taken  off  cars  or  snips,  by  securing  an  isolated  house  andaa 
acclimated  nurse  to  take  charge  of  them.  This  was  done  in  each  instance  without 
expense  to  the  board,  since  it  happily  occurred  that  it  was  not  found  necessary  to 
make  use  of  the  provision  secured.  1  must  be  permitted  to  express  my  belief  that 
this  latter  arrangement  is  one  of  such  manifest  importance  that  every  town  exposal 
to  incursions  of  yellow  fever  should  place  itself  in  this  state  of  prudent  preparation. 
These  instructions,  setting  forth  the  conditions  under  which  the  aid  solicited  would  be 
given  by  the  National  Board,  were  adopted  and  ordered  to  be  enforced  by  the  proper 
local  authorities. 

It  is  gratifying  to  report  that  all  the  health  authorities  of  the  Gulf  coast  east  of  the 
mouth  of  the  Mississippi  River  have  acted  in  full  accord  with  the  National  Board  of 
Health  in  the  measures  recommended  by  the  Board  for  the  execution  and  enforcement 
of  their  regulations  to  prevent  the  introduction  and  dissemination  of  infectious  def- 
eases. 

8HIP  ISLAND  QUARANTINE  8TATTON. 

When  the  Board  determined  to  construct  a  quarantine  station  on  8hip  Island,  the 
general  superintendence  of  the  design  was  placed  in  my  hands.  The  immediate  in- 
spection and  approval  of  contract,  and  of  the  work  done  by  the  contractor,  was  in- 
trusted to  Capt.  \V.  H.  Heuer,  of  the  Engineer  Corp  of  the  United  States  Army,  who 
consented  to  assume  this  responsibility.  The  Board  is  under  obligations  for  the  energy 
and  skill  manifested  by  Captain  Heuer  in  the  supervision  of  these  works. 
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The  buildings  at  Ship  Island  are  temporary,  in  the  sense  of  being  constructed  of 
cheap  materials  and  at  small  expense,  but  they  are  strongly  built  and  are  admirably 
designed  for  the  purposes  they  are  intended  to  subserve.  I  know  of  only  two  further 
items  jof  expenditure  necessary  to  render  its  equipment  complete.  These  are,  first, 
some  suitable  appliances  for  burning  sulphur  in  holds  or  apartments  of  vessels,  as  well 
as  in  the  disinfecting-room  at  the  warehouse;  second,  floating-ballast  sufficient  to 
answer  the  purposes  of  at  least  three  ships. 

I  did  not  think  it  expedient  to.  suggest  to  the  executive  committee  that  a  code  of 
instructions  should  be  published  for  the  government  of  masters  and  pilots  of  ships  un- 
til the  wharf  was  completed  and  full  assurance  could  be  given  that  every  possible  fa- 
cility and  guarantee  of  safety  could  accompany  the  order.  Therefore  no  such  instruc- 
tions have  been  published,  and  the  official  or  other  statements  to  the  effect  that  ships 
have  been  required  to  go  a  "day's  sail  out  of  their  way "  are  erroneous.  Shortly  after 
the  organization  of  the  State  board  of  Louisiana  I  addressed  a  communication  to  its 
president,  Dr.  Joseph  Jones,  which,  together  with  his  reply  and  the  opinion  of  -the 
attorney-general  or  the  State,  with  the  correspondence  to  which  it  gave  rise,  are  as 
follows: 

New  Orleans  La.,  April  10, 1880. 

Sir  :  I  wish  respectfully  to  lay  before  the  State  board  the  following  points  of  infor- 
mation regarding  the  Ship  Island  quarantine. 

The  precise  rules  and  regulations  for  the  government  of  Ship  Island  quarantine 
will  not  be  promulgated  until  the  meeting  of  the  National  Board  of  Health  on  the  2d  of 
May.    They  will  not  vary  essentially  from  the  following  schedule  of  main  points : 

1st.  The  intentions  of  the  station  at  Ship  Island  are  (a)  to  diminish  the  danger  of 
importation  of  infectious  and  epidemic  diseases  by  detaining  and  disinfecting  infected 
vessels  at  a  distance  sufficiently  remote  from  the  coast  to  prevent  communication  of 
disease  from  those  Quarantined ;  (b)  to  provide  for  passengers  and  crews  of  infected 
vessels  good  hospital  accommodations  and  treatment  for  the  sick,  and  comfortable  and 
well-isolated  accommodations  for  the  well,  who  may  be  detained  for  observation ;  (c) 
to  provide  suitable  warehouses  for  stowing  cargo  while  vessels  are  being  cleaned,  and 
suitable  disinfecting-rooms  and  appliances  in  order  that  goods,  clothing,  &c,  shall  be 
disinfected  promptly  and  thoroughly. 

2d.  Vessels  which  will  be  required  to  stop  at  Ship  Island  quarantine  station  are  (a) 
those  which  actually  have  infectious  diseases  among  their  passengers  or  crew;  (6)  those 
which  have  had  such  diseases  on  board  during  the  voyage  or  their  stay  in  a  foreign 
port;  (c)  those  which  sail  from  ports  dangerously  infected  with  epidemic  diseases  or 
touch  at  such  ports;  (d)  those  vessels  which  may  be  required  by  the  quarantine  regu- 
lations of  Louisiana,  Mississippi,  or  Alabama  to  stop  at  Ship  Island  station. 

3d.  Vessels  not  included  in  the  above  enumerated  classes  are  not  required  to  stop  at 
Ship  Island;  does  not  supersede  or  in  any  manner  interfere  with  any  State  regulations 
now  in  force  or  hereafter  to  be  enforced. 

4th.  It  is  not  to  deprive  local  boards  of  health  of  any  revenues  or  pecuniary  profits 
which  would  otherwise  accrue  to  them. 

5th.  The  quarantine  station  at  Ship  Island  is  intended  to  be  entirely  co-operative  with 
those  sanitary  organizations  engaged  in  the  same  important  work  of  protecting  our 
people  from  pestilential  diseases,  and  their  concurrence  and  co-operation  are  absolute 
necessities  to  its  success.  Therefore,  as  the  member  of  the  National  Board  of  Health 
to  whose  supervision  this  work  is  intrusted,  I  respectfully  ask  an  immediate  reply  to 
the  following  inquiries : 

1st.  Will  the  State  board  of  health  co-operate  with  the  National  Board  in  enforcing 
such  rules  for  the  government  of  Ship  Island  quarantine  as  do  not  conflict  with  the 
above  schedule  f 

2d.  Will  the  State  board  of  health  order  vessels  back  to  Ship  Island  which  attempt 
to  come  to  thiu  port  in  contravention  to  these  rules,  except  under  any  peculiar  circum- 
stances where  the  State  board  and  the  undersigned  acting  for  the  National  Board 
might  concur  in  opinion  that  it  was  safe  and  proper  to  direct  otherwise  f 

3d.  Will  the  State  board  order  its  Quarantine  inspectors  to  accept  bills  of  health  and 
certificates  of  disinfection  from  the  cnief  medical  officer  at  Ship  Island,  and  not  sub- 
ject vessels  provided  with  them  to  further  quarantine  restrictions  f 

SAMUEL  M.  BEMISS, 
Member  National  Board  of  Health. 

Prof.  Joseph  Jones, 

President  State  Board  of  Health. 


Office  of  the  Board  of  Health,  State  of  Louisiana, 

New  OrUan*,  April  22, 1880. 

8iR :  In  reply  to  your  communication  of  April  10,  relating  to  the  Ship  Island  quar- 
antine. I  beg  leave  respectfully  to  submit  the  following : 
On  the  12th  instant,  on  motion  of  Mr.  J.  N.  Marks,  the  board  empower* 
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dent  to  refer  the  communication  of  the  member  of  the  National  Board  of  Health  to  the 
attorney-general  of  the  State  of  Louisiana,  with  the  request  that  his  legal  opinion  be 
furnished  at  the  earliest  practical  moment. 

The  reply  of  the  attorney-general,  J.  C.  Egan,  was  received  on  the  22d  instant,  and 
laid  before  the  board  of  health  at  its  meeting  in  the  evening  of  the  same  date,  at  ? j 
o'clock  p.  m. 

Upon  reading  the  report,  Mr.  J.  N.  Marks  offered  the  following  resolution : 

"  Whereas  Dr.  Bemiss  of  the  National  Board  of  Health,  in  a  communication  addressed 
to  this  board,  propounded  certain  interrogatories  growing  out  of  the  proposed  national 
quarantine  at  Ship  Island ; 

"And  whereas  tno  said  communication  was  referred  to  the  attorney-general  of  the 
State  in  order  to  ascertain  how  far  this  board  possessed  the  legal  power  to  carry  out 
the  desires  of  the  National  Board ; 

"And  whereas  the  attorney-general  holds  the  opinion  that  this  board  cannot  dele- 
sate  its  power,  and  must  therefore,  under  the  laws  of  this  State,  perforin  its  own  func- 
tions: 

"Beit  therefore  resolved,  That  the  president  of  this  board  be,  and  is  hereby,  requested 
to  reply  to  the  communication  of  Dr.  Bemiss,  conveying  to  him  in  substance  the  opin- 
ion of  the  attorney-general." 

In  accordance  with  this  resolution  I  herewith  inclose  the  following  copy  of  the  letter 
of  the  attorney-general. 

Respectfully,  your  obedient  servant, 

JOSEPH  JONES,  M.  D., 
President  Board  of  Health  State  of  Louisiana. 

Prof.  S.  M.  Bemiss,  M.  D.. 

Member  National  Board  of  Health,  New  Orleans,  La. 


Attorney-General's  Office,  State  of  Louisiana, 

New  Orleans,  La.,  April  22, 1880. 

Dear  Sir  :  Your  communication  referring  to  me  the  letter  of  the  National  Board  of 
Health  has  been  received.  I  consider  that  for  the  purposes  of  quarantine  it  would  be 
in  the  power  of  your  board  to  order  ships  coming  to  this  port  back  to  Ship  Island  at  i 
condition  to  their  entry,  if  in  your  opinion  sucn  a  measure  would  tend  to  the  better 
security  of  this  State  from  infectious  diseases.  But  as  there  is  no  absolute  requirement, 
and  as  quarantine  is  in  restraint  of  free  commerce,  it  is,  in  my  opinion,  within  the  dis- 
cretion of  the  board  to  adopt  such  prudential  measures  as  will  protect  the  State  from 
the  importation  of  disease,  and  which  will  the  most  lightly  affect  the  trade  of  our  port 

While  the  law  confides  largely  in  the  discretion  of  the  board,  I  think  the  trust  reposed 
was  not  intended  to  be  delegated,  and  no  matter  how  high  the  character  of  the  Na- 
tions 1  Board  may  be,  1  think  the  law  contemplates  the  personal  service  of  the  State 
board  in  the  prevention  of  pestilence. 

Iamof  opinion,  therefore,  that  bills  of  health  and  certificates  of  disinfection  from  the 
chief  medical  officer  at  Ship  Island  should  not  be  conclusively  satisfactory  to  the  8tate 
board  of  health. 

It  is  useless  for  me  to  advise  your  board  to  a  spirit  of  the  fullest  and  most  cordial 
co-operation  with  the  National  Board  of  Health  compatible  with  your  views  of  a  sound 
system  of  prevention  of  epidemic  disease. 
Very  respectfully, 

J.  C.  EGAN,  Attorney-General. 

Dr.  Joseph  Jones, 

President  Board  of  Health. 


May  10, 1880. 

Dear  Sir:  I  am  directed  by  the  National  Board  of  Health  to  acknowledge  the 
receipt  of  your  communication  of  April  22,  addressed  to  Dr.  S.  Bemiss,  the  represent- 
ative of  the  board  in  New  Orleans,  and  transmitting  an  opinion  of  the  attorney- 
general  of  the  State  on  certain  questions  relative  to  the  quarantine  to  be  established 
under  the  auspices  of  the  National  Board  at  Ship  Island  in  aid  of  the  State  and  munic- 
ipal authorities  in  preventing  the  introduction  of  contagious  and  infectious  diseases 
into  the  Gulf  ports. 

I  am  instructed  to  say  that  this  Board  is  much  gratified  and  obliged  by  your  polite 
note  and  by  the  tenor  of  the  opinion  of  the  attorney-general,  which  has  been  read 
with  attention  and  entire  concurrence  in  its  conclusions.  No  specific  practical  con- 
clusion is  announced  in  your  communication,  bnt  this  Board  understands  that,  while 
the  State  board  of  health  of  Louisiana  does  not  intend  to,  and  does  not  in  fact,  dele- 
gate any  one  of  t  he  powers  intrusted  to  it  by  law,  and  will  not  hold  any  bill  of  health 
or  certificate  of  disinfection  from  the  chief  medical  officer  at  Ship  Island  "concta- 
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sively  satisfactory"  to  the  State  authorities,  they  will,  nevertheless;  order  infected 
ships  cruising  to  the  port  of  New  Orleans  back  to  the  quarantine  station  established 
by  the  National  Board  at  Ship  Island  as  a  condition  to  their  entry  into  that  port. 
I  am,  very  respectfully  and  truly,  yours, 

J.  L.  CABELL, 
President  National  Board  of  Health. 
Dr.  Joseph  Jones, 

President  State  Board  of  Health  of  Louisiana,  New  Orleans,  La. 


Office  Board  of  Health,  State  of  Louisiana, 

New  Orleans,  La.,  May  17,  1880. 

Sir  :  In  reply  to  the  communication  of  the  president  of  the  National  Board  of  Health 
of  the  10th  instant,  relating  to  Ship  Island  quarantine,  the  State  board  of  health,  at 
the  last  regular  meeting,  on  the  13th  instant,  held  that  there  was  nothing  in  the  offi- 
cial communication  to  the  National  Board  of  Health  which  warranted  the  assertion 
that  "they  will  order  infected  ships  coming  to  the  port  of  New  Orleans  back  to  the 
quarantine  station  established  by  the  National  Board  of  Health  at  Ship  Island,  as  a 
condition  of  the  entry  into  that  port." 
Inclosed  please  find  copy  of  the  resolution  offered  by  Mr.  Marks  on  the  22d  of  April. 
The  board  of  health  or  the  State  of  Louisiana  cannot  delegate  its  quarantine  powers 
to  any  other  organization,  whether  created  by  Congress  or  by  individual  States. 
Respectfully,  your  obedient  servant, 

J08EPH  JONES,  M.  D., 
President  Board  of  Health 
J.  L.  Cabell.  M.  D., 

President  National  Board  of  Health,  Washington,  D.  C. 

The  method  pursued  for  disinfecting  vessels  at  Ship  Island  is  set  forth  in  Dr.  Martin'* 
report,  as  follows : 

National  Board  of  Health, 
New  Orleans,  November  23, 1880. 

SIR :  In  accordance  with  your  verbal  request  of  November  12, 1880, 1  have  the  honor 
to  submit  the  following  report  of  treatment  of  vessels  which  arrived  at  the  national 
quarantine  station,  Ship  Island,  Miss.,  from  April  26, 1880,  to  October  18, 1880. 

Immediately  on  arrival  all  vessels  were  subjected  to  a  thorough  inspection  and 
examination  of  holds,  bilges,  cabins,  store-rooms,  officers'  and  men's  quarters ;  the  offi- 
cers and  crew  mustered  and  personally  examined.  If  found  in  a  healthy  condition 
and  the  vessel  from  a  non-infected  port,  she  was  permitted  to  proceed  to  her  destina- 
tion. 

Vessels  arriving  from  infected  ports  were  required  to  discharge  as  much  ballast  as 
possible  without  jeopardizing  the  safety  of  tne  vessel ;  that  portion  which  was  re- 
tained as  stiffening  was  shifted  from  one  part  of  hold  to  another ;  the  hold  was  then 
washed  and  scrubbed  down  with  hiokory  brooms ;  in  some  cases  part  of  it  was  scraped ; 

Sarts  of  the  flooring,  fore,  aft,  and  amidships,  was  taken  up.  so  tnat  the  space  or  pack- 
lg  between  the  two  skins  of  the  hull  might  be  thoroughly  examined  and  cleaned ; 
the  store,  junk-rooms,  officers'  and  men's  quarters  were  broken  out,  also  washed, 
scraped,  holy-stoned,  dunnage  thrown  overboard,  and  on  vessels  on  which  fever  had 
occurred  Officers'  quarters  were  painted  ;*  the  vessel  was  then  fumigated  by  burning 
sulphur  in  iron  pots  from  twelve  to  sixteen  hours,  making  vessel  air-tight  as  possible 
during  the  process ;  the  amount  of  sulphur  consumed  varying  according  to  the  size  of 
the  vessel.  The  largest  quantity  was  150  pounds,  the  smallest  80  pounds.  The  hold 
was  then  washed  with  a  solution  of  copperas,  then  whitewashed.  The  bilges  were 
pumped  out  daily  until  they  were  found  sweet  and  clean,  when  a  saturated  solution 
of  copperas  was  applied.  The  bedding  was  washed  and  repicked,  and  all  the  woolen 
clothing  of  the  men  scrubbed  and  washed  in  hot  water,  and  aired  daily. 

Due  credit  was  given  all  vessels  arriving  with  certificates  from  agents  of  National 
Board  of  Health. 

All  captains  wore  instructed  about  keeping  their  vessels  in  a  cleanly  condition,  and 
the  benefit  to  be  derived  therefrom  in  event  of  sailing  from  infected  ports. 

I  am  pleased  to  state  that,  notwithstanding  the  fact  that  several  vessels  arrived  on 
which  infectious  diseases  had  occurred  at  port  of  departure,  no  cases  developed  after 
their  release. 

Very  respectfully,  your  obedient  servant, 

WM.  MARTIN,  M.  D. 
Dr.  S.  M.  Bemiss, 

Member  National  Board  of  Health,  Neto  Orleans,  La. 

*  Offloers'  quarters  were  painted  after  fomigatloiL 
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I  recommend  that  on  the  approach  of  the  hot  season  of  1881,  when  the  Board  shall 
promulgate  instructions  to  owners,  agents,  and  masters  of  ships  coming  to  Ship  Island 
station  for  treatment,  that  it  shall  he  carefully  specified  what  fees,  if  any,  shall  U 
charged,  and  for  what  consideration.  Hitherto  only  the  cost  of  disinfectants  used  ha 
been  exacted,  and  these  sums,  aggregating  near  $150,  have  been  turned  over  to  the  sob- 
treasury  here  and  receipts  forwarded  to  the  honorable  Secretary  of  the  Treasury. 

MISSISSIPPI  QUARANTINE  STATION. 

This  station,  as  guarding  the  principal  avenue  by  which  yellow  fever  has  been  » 
often  introduced  into  New  Orleans  and  other  places  in  the  Mississippi  Valley,  is  justly 
regarded  as  the  most  important  one  in  the  United  States  in  its  relations  to  tne  public 
health. 

Without  now  adverting  to  its  probable  faulty  location,  attention  should  be  called  to 
the  fact  that  ships  given  free  pratique  with  ballast  yet  on  board  have  been  allowed  to 
come  to  the  city  and  discharge  ballast  upon  the  wharves. 

FEVER  ON  LOWER  COAST. 

On  the  4th  of  September  I  met  a  gentleman  who  informed  me  that  Dr.  J.  C.  Wilkin- 
son, the  oldest  and  most  experienced  physician  on  the  lower  coast,  had  advised  him 
and  others  to  take  their  unacclimated  children  out  of  the  neighborhood  on  account  of 
cases  of  yellow  fever  in  a  family  by  the  name  of  Giordam  residing  near  them. 

I  immediately  addressed  letters  to  the  president  of  the  State  board  and  to  Drs.  Wil- 
kinson and  Hays,  requesting  information  in  regard  to  these  rumors. 

Dr.  Wilkinson  replied,  confirming  the  report  made  to  me,  that  he  had  advised  per 
sons  to  take  children  unacclimated  to  yellow  fever  out  of  the  neighborhood  in  order 
to  secure  them  from  attacks  of  that  disease.  Dr.  Hays  differed  from  Dr.  Wilkinson  io 
diagnosis,  and  pronounced  the  fever  malarial  in  character. 

My  subsequent  action  in  this  matter  is  set  forth  in  the  following  documents : 

New  Orleans,  September  5, 1860. 

Sir:  At  half-past  two  o'clock  on  yesterday  (Saturday)  afternoon  Prof.  Ernest  Levii 
brought  into  my  office  a  gentleman  who  informed  me  that  a  very  fatal  form  of  fever 
was  prevailing  m  the  parish  of  Plaquemines,  at  or  near  Point  Michel.  This  gentle- 
man stated  that  he  had  given  you  this  information  about  eleven  o'clock  Friday 
morning.  I  now  respectfully  ask  that  you  give  me  at  the  earliest  moment  practicable 
such  information  as  you  may  have  receivedfconoerningthis  reported  outbreak  of  seri- 
ous disease. 

This  request  is  made  in  the  interest. of  public  health  and  welfare,  not  only  that  I 
may  exercise  my  influence,  and,  if  necessary,  the  money  at  my  command  in  arresting 
the  further  spread  of  infectious  disease,  but  also  that  I  may  aid  in  preventing  un- 
necessary quarantine  against  this  State  or  city. 
Respectfully, 

8.  M.  BE1GB& 
Jos.  Jones,  M.  D. 
President  State  Board  of  Health,  Louisiana. 


Board  of  Health,  Statb  of  Louisiana. 

New  Orleans,  September  5, 1880. 

Sir:  In  reply  to  your  communication  of  this  instant,  I  have  to  state  that  telegram 
have  been  addressed  to  the  officers  of  the  board  of  health  and  to  prominent  phystciani 
at  Mississippi  quarantine  stations,  Port  Eads.  Point  a  la  Hache,  and  other  places,  net 
only  asking  information  as  to  the  truth  of  tne  rumor  to  which  you  allude,  but  alti 
directing  a  special  inspection  and  the  institution  of  any  sanitary  precautions,  should  say 
be  deemed  necessary;  as  was  reported  to  the  board  of  health  or  the  State  or  Louisiana 
Thus  far  I  have  received  a  reply  from  Dr.  Wilkinson,  jr.,  whose  father  is  said  to  bin 
attended  two  cases  of  fever  on  the  right  bank,  about  fifty-two  miles  below  this  city, 
which  gave  rise  to  the  rumor.    Dr.  Wilkinson  knows  nothing  of  the  cases. 

I  have  just  received  the  following  telegram  from  Dr.  B.  N.  Taylor,  who  has  yon 
order  to  investigate  the  cases  in  person : 

"Port  Eads,  September  5, 1880. 

"Dr.  Joseph  Jones,  M.  D.,  President  Board  of  Health: 

"  I  have  reason  to  believe  that  there  is  not  a  particle  of  truth  in  the  reports.  Mali- 
rial  fever  in  exceedingly  mild  form  exists  around  and  near  the  Passes  and  all  aloof 
that  coast.    Will  visit  the  family  and  report  at  the  earliest  date. 

"B.  N.  TAYLOR,  M.  D.f 

"Sanitary  Inspector.* 
Respectfully, 

JOSEPH  JONES,  M.  D., 
President  Board  ofHealik 
8.  M.  BEMISS,  M.  D., 

Member  National  Board  of  Health. 
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New  Orleans,  La.,  September  13, 1880. 

Sir  :  I  respectfully  call  your  attention  to  the  accompanying  report  from  Dr.  G.  M. 
Sternberg,  regarding  the  disease  at  this  time  prevailing  on  the  lower  coast  of  the  Mis- 
sissippi fiiver.  In  my  opinion  the  symptoms  and  mode  of  spread  bear  so  close  a  re- 
semblance to  yellow  fever  that  no  time  should  be  lost  in  applying  all  possible  means 
to  prevent  its  further  spread.  With  a  view  to  the  accomplishment  of  this  end,  I  have 
to  inform  you  that  you  are  authorized  to  draw  upon  the  National  Board  of  Health  for 
such  sums  of  money  as  may  be  necessary  to  procure  disinfectants  and  to  pay  for  the 
services  of  sanitary  police  and  sanitary  inspectors,  and  in  truth  all  expenses  expedient 
to  the  purposes  mentioned.  This  money  cannot  be  drawn  from  the  Treasury  except 
in  payment  of  bills  for  services  or  articles,  wliich  bills  must  be  duly  authenticated. 
You  will  therefore  make  requisitions  from  time  to  time  for  such  service,  disinfectants, 
&c,  as  are  in  your  opinion  required,  and  forward  same  to  me.  This  appropriation 
will  apply  to  cases  of  infectious  diseases  in  this  city,  and  in  all  places  within  the  limits 
of  the  State  which  have  no  local  boards  to  exercise  such  powers.  The  organization 
of  the  work  will  rest  with  yourself,  subject  to  the  approval  of  the  National  Board. 
You  will  therefore  in  all  cases  forward  me  the  names  of  persons  recommended  to  be  em- 
ployed, with  pay  of  each,  and  each  one  must  take  an  oath  of  office,  and  have  his  name 
carefully  entered  upon  blank  pay-rolls  which  will  be  furnished  you,  and  then  no  trouble 
will  occur  in  regard  to  payments.  It  is  well  to  remark  that  the  Treasury  Department 
refuses  to  pay  for  goods  or  clothing  destroyed  to  prevent  spread  of  disease,  but  will 
pay  any  reasonable  expenses  for  cleaning  and  disinfectants. 

S.  M.  BEMISS. 

Dr.  Joseph  Jones,  * 

President  Louisiana  State  Board  of  Health. 


Board  of  Health,  State  of  Louisiana, 

New  Orleans,  September  13,  1880. 

Sir  :  The  communication  of  the  member  of  the  National  Board  of  Health  of  this  data 
has  been  received  and  its  contents  noted. 

The  board  of  health  of  the  State  of  Louisiana  has  investigated  the  malarial  fever  to 
which  you  refer  as  prevailing  in  the  low  rice  lands  bordering  on  the  Mississippi  River 
above  and  below  Point  Michel. 

Such  measures  as  the  board  of  health  deem  necessary  have  been  instituted. 
Respectfully. 

JOSEPH  JONES,  M.  D. 
Prof.  S.  M.  Bemiss,  M.  D.. 

Member  National  Board  of  Health,  New  Orleans,  Louisiana. 


REPORT  OF  DR.  GEORGE  M.  STERNBERG,  U.  8.  A. 

New  Orleans,  La.,  September  10, 1880. 

8ir  :  I  have  the  honor  to  report  that,  in  compliance  with  your  request,  I  have  vis- 
ited Point  Michel  and  Point  h  la  Hache,  for  the  purpose  of  ascertaining  the  nature  of 
the  sickness  prevailing  there.  Dr.  Hays,  in  whose  practice  most  of  the  oases  have 
occurred,  aided  me  in  every  manner  possible,  and  in  his  company  and  that  of  Dr. 
Taylor,  who  represents  the  State  board  of  health,  I  visited  about  twenty  cases  of  the 
prevailing  fever.  Many  of  Dr.  Hays's  patients  are  convalescent,  but  hi  the  practice 
of  Dr.  Heoer,  on  the  opposite  side  of  the  river,  I  found  three  recent  cases  in  one  house 
and  three  in  another,  distant  five  miles  from  the  first.  In  one  of  these  houses  we 
also  found  the  dead  body  of  Andrew  Dragou,  a  light  mulatto,  aged  seventeen,  who 
died  about  two  hours  before  our  arrival.  Dr.  Hays  has  had  in  his  practice  sixty-one 
cases,  fend  Dr.  Heber,  so  far  as  1  could  learn,  seven  cases  of  the  prevailing  fever.  The 
first  case  occurred  August  15,  in  the  practice  of  Dr.  Hays,  on  the  right  bank  of  the 
river,  seven  miles  below  his  house. 

The  following  day  a  case  occurred  two  miles  above  the* first.  On  the  20th  (August) 
another  case  occurred  in  the  vicinity  of  the  first,  and  one  within  two  miles  o?  Dr. 
Hays's  house.  On  the  22d  two  cases ;  on  the  23d  two  cases ;  and  on  the  24th  two 
cases  were  taken  sick  in  the  neighborhood  of  the  first  case ;  on  the  24th  three  cases 
also  occurred  in  a  locality  one  and  one-quarter  miles  above  the  doctor's  house.  This 
was  followed  by  three  on  the  25th  and  three  on  the  26th  in  the  same  locality.  Dr, 
Hays  was  also  called  to  see  a  case  on  the  opposite  side  of  the  river,  four  miles  below 
his  house,  on  the  23d.    In  the  locality  one  and  one-fourth  miles  above  Dr.  Hays's 

house  four  children  have  died  in  the  family  of Oirdeau.    The  two  remaining 

children  in  the  family  had  been  seriously  sick,  but  at  the  time  of  my  visit  appeared 
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to  be  convalescent.  A  young  man  named  Little,  aged  nineteen,  also  died  in  this 
vicinity  making  six  deaths  in  all,  on  both  sides  of  the  river,  in  u.  total  of  sixty-right 
cases.  It  is  not  my  intention  at  present  to  study  this  local  epidemic  from  an  etio- 
logical point  of  view.  I  desire  simply  to  state  the  facts  as  I  was  able  to  glean  in  a 
single  day  which  liuve  a  bearing  upon  the  question  of  diagnosis.  While  abundant 
rains  fell  during  the  month  of  August  above  and  below  this  vicinity,  I  am  infomml 
that  for  a  month,  until  quite  recently,  there  was  no  rain  in  this  immediate  neighl»ur- 
hood ;  also,  that  a  disagreeable  odor  was  observed  to  come  from  batture  along  the  river 
bank.  Rice  is  cultivated  extensively  in  the  vicinity,  and  one  or  two  of  the  cases  were 
taken  sick  whi  le  at  work  in  the  rice-fields.  I  would  observe  here,  however,  that  nearly  all 
of  the  cases  arc  young  children,  aud  that  the  adults  who,  by  reason  of  their  ex|>o*ur*  in 
the  rice-fields,  would  be  most  subject  to  malarial  poisoning,  have  to  a  great  extent 
escaped.  The  cases  have  mostly  been  children  of  French  Creoles — light  inulattoea— 
who  constitute  the  greater  poll  ion  of  the  population  in  this  vicinity.  I  inquired 
as  to  whether  any  of  the  cases  had  previously  suffered  from  yellow  fever,  but  could 
not  get  any  very  definite  information.  A  similar  fever  prevailed  in  1878,  which  some 
physicians  called  yellow  fever,  but  Dr.  Hays  believes  it  also  to  have  been  malarial 
fever.  The  area  in  which  this  fever  prevailed  on  the  right  bank  of  the  river  waa 
somewhat  different  from  that  in  which  most  of  the  cases  have  occurred  this  year.  The 
fever  of  1878  did  not  extend  l>elow  a  certain  point,  while  the  fever  of  this  year  haa 
been  mostly  below  this  line.  As  to  the  nature  of  tne  disease,  it  is  a  continued  fever 
of  a  single  paroxysm,  lasting,  it  is  said,  from  a  few  hours  to  four  or  five  days.  No 
regular  temperature  observations  have  been  made,  but  from  the  statements  of  Dr. 
Hays,  and  my  own  observations,  I  am  satisfied  that  the  fever  is  of  a  mild  grade,  and 
not  characterized  by  remissions  or  intermissions.  The  highest  temperature  observed 
by  me  was  103J°  (second  day  of  disease).  At  the  outset  of  the  attack  the  eyes  are 
glistening,  pupils  more  or  less  dilated,  gums  bright  red  and  swollen,  tongue  slightly 
or  heavily  coated  with  a  white  fur,  in  some  cases  almost  clean,  and  in  one  dry  and 
brownish.  The  skin  is  usually  moist  and  perspiring.  In  two  cases  I  noticed  that  the 
excitement  caused  by  our  presence  caused  the  perspiration  to  cease  and  the  skin  to 
become  dry.  Pulse  father  soft  and  not  very  frequent  (in  two  cases,  second  day,  in 
which  I  counted,  it  was  100).  Slight  pain  in  head  ana  loins  at  commencement  of 
attack.  Afterward  no  pain  was  complained  of,  except  occasionally  some  epigastric  dis- 
tress. There  was  bilious  vomiting  at  the  outset  in  some  of  these  cases.  In  others 
no  vomiting  occurred.  In  only  one  of  the  fatal  cases  (child  of  Girdeau)  was  there  a 
suspicion  of  coffee-ground  vomit.  One  or  two  had  nose-bleed  at  the  commencement 
of  the  attack.  No  other  hemorrhages  are  reported.  Dr.  Hays  had  not  discovered 
any  albumen  in  the  urine  of  his  fatal-cases.  In  Dr.  Heber's  fatal  case  the  urine  waa 
highly  albuminous,  and  suppression  occurred  sixteen  hours  before  death.  The  de- 
pending portions  of  the  body  of  this  young  man  presented  a  mottled  appearance  two 
hours  after  death.  His  natural  color  was  light  yellow.  I  did  not  discover  any  de- 
cided yellowness  of  the  conjunctiva)  in  any  case.  Yellowness  of  the  skin  I  could 
hardly  have  distinguished,  on  account  of  the  complexion  of  the  patient.  I  found 
albumen  in  tliree  cases.  Other  oases  in  which  no  albumen  was  found  were  too  far 
advanced  in  convalescence  or  too  early  in  the  disease  to  make  the  absence  of  albumen 
a  point  of  diagnostic  importance.  In  one  case,  in  which  the  most  abundant  deposit  of 
albumen  occurred — a  boy  of  12 — the  boy  was  dressed  and  sitting  up.  He  had  slight 
fever,  glistening  eyes,  red,  spongy  gums,  and  slight  headache. 

Finally,  as  to  the  diagnosis,  I  believe  these  cases  to  correspond  with  what  is  known 
in  the  Antilles  and  tropical  America  as  fievre  injUmmatoire,  fievre  (Taccliwtation,  Jlfevv 
jaune  benigne,  fievre  jaune  abortive,  fievre  jaune  des  Creoles,  dengue,  &c.  Berenger-Feraud 
says  of  these  fevers :  "  These  fevers  may  exist  sporadically,  like  the  yellow  fever,  and 
also  epidemically,  but  it  is  above  all  at  the  approach  or  decline  of  the  epidemic*  of  pdlew 
fever  that  they  are  observed  in  the  greatest  number.  They  present  different  forms;  the 
most  frequent  form  is  observed  among  peoples  who  are  subject  to  be  attacked  bg  gmlow 
fever.  It  offers  all  the  symptomatic  appearances  of  the  first  degree  of  yellow  fever, 
coloration  of  the  skin  and  eyes,  elevation  of  temperature  and  pulse,  cephalalgia,  rachi- 
algia,  contnsive  pains  in  the  limbs.  But  whatever  may  be  the  intensity  of  these 
symptoms  they  all  disappear  at  the  end  of  twenty-four  or  forty-eight  hours,  and  re- 
covery takes  place."  In  1875  Bdrenger-Feraudlost  but  three  oases  in  400,  and  in  1878 
one  case  in  216.  Such  is  the  resemblance  of  this  form  of  fever  with  the  first  degree  of 
yellow  fever  that  when  it  is  observed  sporadically  without  an  epidemic  of  yellow  fever 
the  doctors  of  the  country  say,  "  If  we  were  in  the  time  of  yellow  fever  we  would  say 
that  it  is  yellow  fever."  Berenger-Feraud  claims  that  this  fever  prevails  everywhere 
that  yellow  fever  reigns,  and  says,  "  It  is  a  disease  very  near  if  not  identical  with  yellow 
fever — an  incomplete  yellow  fever."  For  me  this  fever  is  identical  with  yellow  fever, 
and  only  differs  in  degree  from  the  more  severe  forms  which,  because  of  the  fatality 
which  attends  them,  are  known  and  dreaded  by  all.  It  seems  to  me  extremely  un- 
scientific to  make  our  diagnosis  depend  upon  a  greater  or  less  percentage  of  mortality, 
and  the  sooner  physicians  in  the  yellow-fever  zone  admit,  what  I  believe  to  be  true, 
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that  yellow  fever  is  not  always  a  malignant  disease,  and  that  the  immunity  of  Creoles 
is  due  to  their  having  suffered  (generally  in  childhood)  from  this  milder  form  of  the 
disease  which  has  received  so  many  different  names,  and  that  it  is  not  a  birthright,  the 
better  it  will  be  for  the  progress  of  medical  science  and  the  true  interests  of  the  coun- 
tries where  these  diseases  prevail. 

GEO.  M.  STERNBERG, 

Surgeon,  l\  S.  A. 

SECOND  REPORT  OF  DR.  GEORGE  M.  STERNBERG,  U.  8.  A.,  MEMBER  COMMISSION  VISIT- 
ING POINT  X  LA  1IACHE  AND  VICINITY. 

I  regret  to  say  that  I  can  find  no  good  reason  for  changing  the  opinion,  given  after 
my  first  visit  to  Point  Michel,  as  to  the  nature  of  the  fever  prevailing  in  that  vicinity. 
I  have  not  seen  during  either  visit  any  case  which,  alone,  would  enable  me  to  make  a 
positive  diagnosis  of  yellow  fever,  but  from  a  consideration  of  all  the  cases  seen  by 
me  during  my  two  visits,  and  of  the  facts  relating  to  the  origin  and  progress  of  the 
epidemic,  cannot  doubt  that  this  fever  is  the  mild  type  of  yellow  fever  which  has  been 
described  under  various  synonyms  given  in  my  previous  report,  and  which  Blair  more 
properly  calls  "  yellow  fever  simplex17  to  distinguish  it  from  the  more  malignant  type 
called  by  him  "gravior."  The  main  facts  upon  which  I  base  this  opinion  are  the  fol- 
lowing :  The  first  cases,  so  far  as  I  can  learn,  occurred  in  the  practice  of  Dr.  Wester- 
field  directly  opposite  the  quarantine  station,  about  the  1st  of  August.  It  will  be  re- 
membered that  the  infected  bark  Excelsior  was  anchored  at  this  point  for  eleven  days, 
from  June  24  to  July  5.  No  cases  occurred  in  Dr.  Westerfield's  practice  for  four  or 
five  days  after  the  first  case,  when  six  cases  occurred  in  one  family,  1|  miles  below, 
then  seven  cases  in  another  family,  about  the  middle  of  August.  It  was  about  this 
time  (August  15)  that  Dr.  Hays  saw  his  first  case,  7  miles  down  the  river  from  his 
house.  This  locality  subsequently  furnished  a  considerable  number  of  cases  (at  least 
fifteen).  Later  (August  24)  an  infected  locality  was  developed  1J  miles  above  Dr. 
Hays's  house ;  up  to  this  time  no  deaths  had  occurred,  but  in  tins  locality  four  children 
died  in  one  family,  and  a  young  man  in  the  immediate  neighborhood  still  later.  Sep- 
tember 4  the  fatal  case  of*  Adrain  Dragon  and  other  mild  cases  in  the  same  family 
occurred  in  the  practice  of  Dr.  Hubert,  on  the  east  bank  of  the  river,  and  several  miles 
farther  upstream. 

In  the  practice  of  Dr.  Wilkinson,  on  the  west  bank  of  the  river,  and  just  above  Dr. 
Hays's,  no  eases  of  the  same  fever  nave  occurred.  Dr.  Westerfield  says  that  his  cases 
occurred  mostly  where  there  is  a  batture  on  the  river  front;  where  there  was  no  bat- 
tare  he  had  no  cases.  He  says  the  disease  has  taken  the  same  course  as  in  1878.  He 
does  not  recollect  that  one  of  the  cases  of  this  year  had  fever  in  1878.  The  majority 
were  French  children.  Has  had  some  severe  cases,  with  great  irritability  of  stomach, 
but  no  deaths.  Did  not  examine  the  urine  or  make  temperature  observations.  The 
theory  that  this  fever  results  from  malarial  emanations  from  rice-fields  seems  to  me 
untenable  from  the  history  of  this  epidemic,  as  above  given,  from  the  fact  that  adults 
are  most  exposed  to  these  emanations,  while  children  are  most  subject  to  this  fever, 
and  that  in  various  localities  where  rice  is  cultivated,  as  in  Dr.  Wilkinson's  practice, 
this  fever  has  not  prevailed.  I  am  informed  that  a  similar  fever  does  prevail  at  Port 
Eads,  where  there  are  no  rice-fields.  There  is,  however,  in  this  vicinity,  a  pilot's  vil- 
lage and  a  custom-house  station,  so  that  it  is  presumable  that  communication  with 
infected  vessels  occurs  before  these  vessels  are  subjected  to  disinfection,  dec.  I  am 
also  informed  that  communication  between  this  point  and  the  city  of  New  Orleans  is 
unrestricted.  At  the  quarantine  station  I  find  a  little  settlement  of  two  or  three 
houses  within  a  few  hundred  yards  of  the  wharf,  over  which  the  quarantine  physician 
has  no  control.  The  facilities  for  intercourse  with  infected  vessels  are  certainly  not 
insurmountable,  and  I  find,  moreover,  that  river  packets  which  touch  all  along  the 
banks  of  the  river  on  their  way  up  and  down  from  New  Orleans  are  in  the  habit  of 
tying  on  for  the  night  at  the  quarantine  wharf.  There  is,  therefore,  no  difficulty  in 
accounting  for,  the  introduction  and  dissemination  of  a  disease  such  as  I  suppose  this 
to  be,  and  from  my  poiut  of  view  the  battures  along  the  river  bank  furnish  favorable 
local  conditions  for  the  increase  of  the  specific  poison  of  the  disease  during  the  sum- 
mer months. 

As  to  the  clinical  history,  I  have  no  reason  to  believe  that  all  the  cases  of  fever  on 
the  river  banks  have  been  of  the  same  nature.  Drs.  Wilkinson,  Hubert,  and  Hays  all 
state  that  cases  of  intermittent  fever  constantly  occur  in  their  practice,  and  doubtless 
autumnal  remittents  prevail  to  some  extent.  Temperature  observations  have  only 
been  made  in  a  few  cases,  but  the  history  given  me  by  Dr.  Hays  and  Dr.  Hubert  of  the 
cases  which  I  have  seeu  is  of  a  continued  fever  of  a  single  paroxysm,  lasting  from 
twenty-four  hours  to  four  or  five  days.    I  have  obtained  an  incomplete  record  of  tein- 

Seratiire  in  two  cases  only.    Tommy  Gilmore,  aged  ten,  was  taken  sick  at  midnight 
imday  (September  12) ;  no  chill;  temperature,  106°;  Monday  morning  temperature, 
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105°;  evening,  104°. 5;  Tuesday  morning,  104°;  Wednesday,  3  p.  m.,  103°;  Thurulij 
morning,  101A6.  I  was  unable  to  obtain  a  specimen  of  urine  for  examination  in  ths 
case.  Michael  Hal  cum,  aged  25  (?),  says  he  had  yellow  fever  in  1667;  taken  sick  at 
10  a.  m.  Sunday  (September  12):  temperature  Sunday  noon,  103°;  Monday  moraine, 
101°.8-f ;  evening?  102°.2-f ;  Wednesday  morning,  101°.  Has  albuminous  urine,  highlj 
acid,  and  containing  granular  tube  casts.  In  one  case  in  the  practice  of  Dr.  Jones  t 
relapse  occurred  from  exposure  before  complete  convalescence  was  established.  We 
found  this  patient,  a  boy  of  twelve,  very  much  prostrated,  and  having  highly  albu- 
minous urine  of  acid  reaction,  containing  granular  tube  casts.  This  is  the  fifth  case  in 
which  I  have  found  albumen  in  the  urine,  and  that  in  a  fever  which  is  chiefly  character- 
ized by  the  mildness  of  its  course  and  the  absence  of  distressing  symptoms — a  very  differ- 
ent fever,  in  my  view,  from  the  high  grade  of  malarial  fever,  with  a  tendency  to  local  con- 
gestion and  hemorrhages,  which  occasionally  presents  the  phenomenon  of  albaminooi 
urine.  In  one  case,  in  the  stages  of  calm,  the  patient  had  a  pulse  of  60  beats  in  the  minute. 
I  should  say,  from  my  observations,  that  this  fever  is  characterized  by  rather  a  slow 
(after  the  first  day)  and  soft  pulse,  a  perspiring  skin,  a  clear  intellect,  and  an  irritalik 
stomach.  I  did  not  observe  yellowness  of  the  skin  or  conjunctiva?  in  anv  case:  hot 
do  not  look  upon  this  symptom  us  a  common  characteristic  of  the  milder  form  of  yel- 
low lever.  My  experience  in  regard  to  this  point  corresponds  with  that  of  Blair,  who 
says:  "It  certainly  must  be  admitted  that  a  large  proportion  of  the  cases  of  yellow 
fever  arc  unattended  by  yellowness  of  the  surface,  or  even  of  the  eye,  for  the  disease 
may  be  cut  short  by  treatment  (?),  or  the  epidemic  may  be  of  the  'simplex  grade,  or 
the  mitior,  and  the  yellow  suffusion  may  be  so  slight  as  to  escape,  notice."  The  total 
number  of  cases  has  been  about  100,  exclusive  of  those  occurring  in  the  practice  of  Dr. 
Westerlield,  whose  figures  I  did  not  obtain. 

The  temperature-chart  in  the  case  of  Dr.  Wilkinson,  jr.,  as  given  by  Dr.  Finney, 
certainly  justifies  a  diagnosis  of  remittent  fover;  but,  as  already  stated,  the  history 
given  by  Dr.  Hays  and  Dr.  Hubert,  both  upon  my  first  and  second  visit,  was  of  a  con- 
tinued lever.  Dr.  Wilkinson,  sr.,  the  most  experienced  practitioner  in  the  vicinity, 
who  lias  been  called  to  see  many  of  the  severe  cases  in  consultation,  made  an  unquali- 
fied diagnosis  of  yellow  fever.  He  is  perfectly  familiar  with  malarial  fevers  of  the 
count ry,  and  has  seen  much  of  yellow  fever;  nas  had  cases  of  malarial  fever  in  his 
practice  this  fall,  but  considers  tlie  severe  cases  of  continued  fever  which  he  has  seen 
in  the  practice  of  Drs.  Hubert  and  Hays  as  undoubted  cases  of  yellow  fever.  Dr.  Hubert 
evidently  is  much  inclined  to  agree  with  Dr.  Wilkinson.  Dr.  Hays  insists  that  the 
disease  is  a  malarial  fever  of  the  same  type  as  he  saw  in  1878,  which  some  practitioner* 
in  the  vicinity  called  at  the  time  yellow  fever,  but  which  he  has  never  admitted  to 
have  been  yellow  fever. 

Respectfully  submitted. 

GEORGE  M.  STERNBERG, 

Surgeon,  U.  S.  A, 

THE  RICE  FEVER. 

Reports  of  Doctors  Bruns  and  Davidson  on  the  fever  which  prevailed  in  Plaquemines  Pari* 

No.  142  Canal  Street,  New  Orlkaks, 

September  18, 1880. 

Dear  Sir  :  In  obedience  to  your  request  of  the  14th  of  September,  that  I  should 
"  proceed  to  the  lower  coast  of  the  Mississippi  River  to  inspect  and  report  in  regard 
to  the  prevalence  of  any  infectious  or  other  forms  of  fever  prevailing  in  that  section 
of  the  State,"  I  have  the  honor  to  report  that,  on  the  morning  of  the  15th,  at  8  a.  m., 
the  committee,  consisting  of  Dr.  J.  P.  Davidson,  of  the  State  board  of  health ;  Dr.  G. 
M.  Sternberg,  surgeon  United  States  Army,  and  myself,  with  Dr.  Mitchell,  of  the  Na- 
tional Board,  who  kindly  accompanied  us,  and  my  son,  Mr.  H.  D.  Bruns,  who  volun- 
teered to  make  the  necessary  autopsies,  if  opportunity  offered,  proceeded  on  the  steam- 
tug  Aspinwall  directly  to  Myrtle  Grove,  the  plantation  of  Dr.  J.  «B.  Wilkinson,  the 
oldest  and  most  experienced  physician  in  the  parish  of  Plaquemines.  We  there  learned 
that  the  doctor  had  been  called  to  visit  a  case  of  fever  on  the  left  bank  of  the  river, 
seven  miles  below,  in  consultation  with  the  resident  physician,  Dr.  N.  M.  Hubert.  We 
reached  the  place  designated,  five  miles  above  Point  a  la  Hache,  too  late  to  meet  Dr. 
Wilkinson,  but  had  the  good  fortune  to  encounter  Dr.  Hehert,  who.  with  great  courtesr. 
at  once  invited  us  to  see  his  patient,  a  typical  case,  as  he  regarded  it,  of  the  prevailing 
fever.    The  following  was  his  account  of  the  case : 

Paul  Gravolet,  white,  male,  aged  twenty-two  years,  had  sat  up  for  two  nights  with 
Adrian  Dragou,  sick  of  the  fever,  and  had  afterward  attended  his  funeral.  It  was  the 
body  of  this  A.  Dragou  which  Dr.  Sternberg  had  seen  on  his  previous  visit  to  the  par- 
ish and  noticed  in  his  report.  A  short  while  after,  on  the  afternoon  of  the  10th,  Grav- 
olet was  taken  with  a  chill,  followed  by  a  violent  headache,  pain  in  the  loins  and  leg*, 
nausea,  retching,  and  fever.  Dr.  Hehert  visited  him  for  the  first  time  on  the  12th 
instant,  at  8  a.  m.,  and  found  him  suffering  from  fever,  with  a  hot,  dry  akin  j  temper- 
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ature  not  noted.  The  vomiting  of  bile  and  mucus  continued ;  the  eyes  were  con- 
gested ;  the  tongue  moist,  streaked  in  center,  red  at  tip  and  edges,  and  was  covered 
with  a  white  fur ;  the  fur  had  disappeared  on  the  fourth  day,  leaving  the  whole  organ 
red ;  the  gums  were  red  and  swollen,  but  firm ;  there  was  much  restlessness  through- 
out the  attack ;  the  respiration  was  tranquil,  without  sighing ;  he  complained  of  slight 
pain  on  pressure  over  epigastrium  ;  the  urine  had  been  abundant,  ana  free  from  albu- 
men ;  there  had  been  no  delirium  j  comp.  cath.  pills,  followed  on  Monday  by  calc. 
magpies.,  had  acted  freely,  and  quinine,  in  4-grain  doses,  until  52  grains  were  taken — 
in  forty-eight  hours — had  been  ordered,  after  the  action  of  the  magnesia.  The  doctor 
could  not  say  that  he  had  noticed  any  decided  remission  at  the  period  of  his  visits, 
morning  and  evening,  but  had  sometimes  found  him  perspiring.  Ho  had  broken  his 
thermometer  and  could  not  tell  what  the  diurnal  variations  of  temperature  may  have 
been. 

At  the  time  of  our  visit,  1.30  p.  in.,  September  15,  the  pulse  was  80  to  the  minute, 
temperature  10H°  Fahr.,  respiration  normal,  tongue  clean,  gums  pink  and  firm,  skin 
pleasantly  warm  and  soft,  presenting  no  harshness  nor  pungency  to  the  touch  j  the 
face  was  flushed,  without  capillary  congestion  ;  the  body  was  of  the  natural  color, 
and  neither  it  nor  the  eyes  showed  the  least  tinge  of  yellowness  ;  the  fades  was  per- 
fectly calm  and  the  patient  cheerful.  He  complained  of  some  pain  on  pressure  over 
stomach  and  abdomen.  At  11  a.  m.  he  had  passed  a  small  quantity  of  bright,  florid 
blood  by  stool.  The  urine  was  abundant.  A  fresh  specimen,  tested  on  the  spot, 
yielded,  on  the  addition  of  nitric  acid,  a  light  precipitate,  which  cleared  up  perfectly 
on  boiling.  At  our  second  visit,  a  little  after  noon  the  following  day,  we  found  him 
still  convalescing.  He  had  passed  a  little  bright  blood  by  stool  (Turing  the  night,  but 
had  slept  well.  The  pulse  was  60  to  the  minute,  temperature  99$°  Fahr.  No  albumen 
in  urine. 

In  the  same  neighborhood  we  saw,  with  Dr.  Hubert,  Pierre  Dragou,  white,  male, 
aged  five  years,  the  younger  brother  of  the  above-mentioned  Adrian.  Three  days 
before  our  visit  he  had  recovered  from  an  attack  of  fever ;  but  two  days  after  conval- 
escence had  partaken  freely  of  sardines  and  chicken  for  breakfast,  and  at  noon  was 
seized  with  violent  vomiting  and  purging.  There  had  been  no  hemorrhage  from  bow- 
els. The  child  was  calm  and  cheerful ;  the  skin  soft  and  moist ;  the  temperature  care- 
fully taken  in  axilla  was  106°  Fahr.  The  pulse  of  the  little  patient,  much  excited  by 
our  presence,  was  by  first  count  110  to  the  minute.  At  the  close  of  our  somewhat  pro- 
tracted visit,  it  had  fallen  to  92.  There  had  been  six  cases  of  fever  in  this  family. 
All  had  recovered  but  Adrian.  A  small  specimen  of  the  patient's  urine,  very  dirty, 
full  of  hairs  and  mucus,  was  secured.  It  threw  down  a  flaky  deposit  on  the  addition 
of  nitric  acid,  not  cleared  by  boiling.  As  a  substitute  for  filtering  paper,  a  single 
thickness  of  newspaper  was  tried,  f  thought  it  a  clear  case  of  failure,  but,  if  trust- 
worthy, the  urine  contained  a  trace  of  albumen.  At  our  visit  in  the  afternoon  of  the 
following  day  the  patient  was  convalescent,  though  still  somewhat  feverish. 

Another  patient  of  Dr.  H&bert's  visited  by  us  in  this  neighborhood  was  Eliza  Mar- 
tin, white,  female,  aged  fourteen  years.  She  had  come  from  New  Orleans  on  the 
afternoon  of  the  10th,  and  was  taken  with  fever  three  days  after.  She  had  been  treated 
with  calomel  and  quinine.  On  the  second  day  of  her  fever  (Tuesday),  Dr.  Herbert 
reports  a  well-remarked  remission  in  the  morning.  When  seen  by  us  on  Wednesday 
at  3  p.  m.  her  pulse  was  120  to  the  minute :  temperature,  103J °  Fahr. ;  the  tongue  soft, 
moist,  marked  by  the  teeth,  covered  with  light  white  fur;  the  gums  pale,  pink,  firm; 
fades  calm :  skin  pleasant  to  touch  and  bedewed  with  slight  perspiration.  There 
was  a  tendency  to  diarrhoea,  and  slight  pain  was  complained  of  on  pressure  over 
abdomen.  Urine,  tested  on  the  spot  with  nitric  acid  and  heat,  was  free  from 
albumen. 

On  the  opposite  side  of  the  river,  at  the  Franklin  Rice  Mill,  we  also  visited  with  Dr. 
Hubert  a  patient  of  Dr.  Haysvs,  Michael  Halceran,  a  native  of  Louisiana,  white,  male, 
married,  aged  thirty-three  years.  He  had  been  taken  on  the  12th  at  10  a.  m.  with 
chill,  violent  headache,  and  pain  in  back  and  legs,  accompanied  by  gastric  distress 
and  vomiting.  The  last  continued  throughout  his  attack,  but  we  learned  from  his 
friends,  and  from  his  physician  later,  that  this  gastric  irritability  characterized  him 
even  in  health.  He  is  a  confirmed  dyspeptic,  vomits  his  food  frequently,  and  is  un- 
able to  retain  a  dose  of  medicine  unless  it  be  disguised  and  concealed  even  from  his 
suspicion.  Dr.  Hays  informed  us  the  next  day  that  when  he  first  saw  Halceran,  at  12 
m.  on  Sundav,  two  hours  ufter  his  seizure,  the  temperature  was  103°  Fahr.  Of  his 
temperature  Monday  he  hud  no  record,  and  did  not  recall  it,  but  on  Tuesday  he  found 
it  to  be  101f°  Fahr.  at  his  morning  visit,  and  102±°  Fahr.  in  the  afternoon.  He  was 
said  to  have  had  yellow  fever  during  the  epidemic  of  1867. 

At  the  time  of  our  visit,  we  found  him  perfectly  free  of  fever.  He  conversed  cheer- 
fully and  readily,  and  his  whole  appearance  was  indicative  of  rapid  and  fine  conva- 
lescence. The  temperature  was  100°  Fahr.,  pulse  62  to  the  minute,  full,  soft,  slow; 
tongue  clean  and  moist ;  no  yellowness  of  conjunctiva  or  skin.  Auscultation  of  heart 
revealed  a  soft,  aortic,  systolic  murmur.  Further  inquiry,  afterward  confirmed  by  Dr. 
Hays,  revealed  the  fact  that  the  patient  had  suffered  from  more  than  one  attack  of 
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acute  rheumatic  fever.    The  urine  showed  a  small  quantity  of  albumen,  probably 
persistent. 

In  an  adjacent  town  I  saw  Mrs.  Halceran,  wife  of  above,  well  advanced  in  cost* 
lescencc  from  a  similar  attack  of  fever,  lasting  only  forty-eignt  hoars.  She  complained 
of  feeling  a  little  weak,  but  had  a  good  appetite,  which  sne  had  been  indulging  for 
some  days  freely  and  without  harm.  Though  we  touched  at  this  point  the  following 
day,  we  did  not  think  it  worth  while  to  visit  these  patients  again. 

Moving  down  the  right  bank  of  the  river  we  stopped  at  Dr.  George  B.  Hays's  reti- 
dence,  Point  Michel,  and  were  immediately  joined  by  the  doctor,  who  came  on  bond 
the  tug,  and  took  us  to  visit  some  of  the  more  interesting  cases  of  his  own,  then 
under  treatment.  The  great  majority  of  the  patients  he  has  had  were  well  or  con- 
valescent. 

William  Gilmore,  white,  male,  aged  nine  years,  was  taken  at  midnight  Sunday  with 
the  usual  light  chill  and  pains  in  back  and  legs.  Dr.  Hays,  at  the  date  of  his  tint 
visit,  about  noon  on  Monday,  found  him  with  high  fever,  hot,  dry  skin,  frequent, 
quick  pulse,  white  furred  tongue,  and  free  from  nausea  or  pain  at  epigastrium;  the 
respiration  was  slightly  hurried,  without  sighing,  and  there  was  no  jactitation.  Hii 
temperature  was  106°  Fahr.  The  following  forenoon  it  was  105°  Fahr. ;  in  the  after 
noon  104i°  Fahr.  On  Wednesday  morning  it  was  104}°  Fahr.  At  the  time  of  <wr 
visit,  5.20  p.  m.?  it  was  103°  Fahr.  Although  an  unusually  nervous  child  and  min»- 
tered  to  by  a  still  more  nervous  mother,  who  hastened  to  inform  him  that  the  vint  of 
so  many  doctors  did  not  necessarily  portend  immediate  dissolution,  his  expression  wi§ 
placid,  exhibiting  neither  alarm  or  depression.  The  conjunctives  were  pinkish;  but 
there  was  no  intolerance  of  light,  nor  pain  on  pressure  over  the  eyeballs.  The  free 
was  slightly  flushed  without  capillary  congestion.  The  color  of  the  body  was  natural 
and  there  was  no  yellowness  of  skin  or  eyes.  To  the  touch  the  surface  was  dry  ana 
warm,  without  harshness  or  pungency.  The  pulse  was  100  to  the  minute;  respintioa 
normal,  no  suspiria.  The  bowels  haa  been  freely  moved;  the  dejections  were  natural, 
the  urine  copious.  There  was  slight  uneasiness  manifested  on  pressure  over  cpiga* 
trium,  and  headache;  but  he  made  no  complaint  except  of  slight  headache. 

The  following  day  we  visited  him  again  at  10  a.  m.  He  had  slept  well :  had  two 
rather  thin  stools  during  night,  the  last  at  4  a.  m. ;  with  both  had  passed  urine  freely. 
The  pulse  was  92;  temperature,  101  J°  Fahr.  Fades  cheerful,  skin  pleasant.  Fran 
the  excessive  nervousness  of  the  little  patient,  we  could  not  secure  a  specimen  of  uriiie 
for  examination  at  either  visit. 

In  this  locality  we  also  visited,  with  Dr.  Hays,  Millaudon  Potoon,  black,  male,  aged 
fourteen  years,  who  was  said  to  have  had  a  relapse,  succeeding  a  fever  of  four  daytf 
duration.  We  saw  him  again  the  following  morning.  At  neither  visit  did  he  han 
any  fever.  The  skin  was  rather  cool,  temperature  normal,  pulse  soft  and  very  com- 
pressible, but  not  frequent.  The  appetite  was  feeble,  strength  much  exhausted,  mind 
spiritless  and  dejected.  He  answered  questions  willingly  but  slowly,  and  wrflwmt 
animation.  The  decubitus  was  lateral,  with  the  legs  semiflexed,  and  we  found  him 
lying  in  exactly  the  same  position,  with  the  same  air  of  utter  indifference,  on  our  seo- 
ond  visit  as  we  had  left  him  on  our  first.  He  made  no  complaint,  and  on  repeated  in- 
quiry admitted  no  special  discomfort.  His  mother  told  us  that  ne  had  been  at  work 
in  the  fields  up  to  the  date  of  his  first  attack ;  but  the  very  great  emaciation  he  ex- 
hibited was  certainly  not  attributable  to  the  brief  acute  attack  he  had  experienced. 
He  looked  to  me  to  be  like  a  well-advanced  case  of  tuberculosis,  and  on  inquiry  I 
learned  from  Dr.  Hays  that  his  father  had  died  of  phthisis  pulmonalis.  Dr.  Hays  had 
never  examined  his  chest,  and  his  condition  and  surroundings  were  such  as  not  to  in- 
vite my  personal  auscultation  of  him.  A  specimen  of  his  urine  exhibited,  on  the  usual 
tests,  an  abundance  of  albumen. 

In  the  same  room  lay  a  younger  brother  of  Millaudon,  convalescent  from  a  mild 
attack  of  the  fever. 

At  the  quarantine  station,  which  we  reached  at  9  p.  m.,  we  found  to  our  regret  the 
assistant  quarantine  physician,  Dr.  C.  P.  Wilkinson,  down  with  the  fever.  He  had 
been  taken  with  the  usual  symptoms  of  chill,  headache,  pain  in  the  back  and  legs,  at 
6  a.  m.  on  Sunday,  the  12th,  and  when  visited  bv  us  on  Wednesday  at  10  p.  m.  was, 
therefore,  within  eight  hours  of  completing  his  fourth  day.  The  quarantine  physi- 
cian, Dr.  Finney,  had  kept  an  accurate  record  of  his  temperature— the  sole  instance 
in  which  we  had  the  fortune  to  obtain  it — from  which  it  appeared  that,  on  seizure, 
his  temperature  was  100}°  Fahr.  At  noon  the  same  day  it  was  103°,  and  the  same  in 
the  evening. 

Temp.  Fahr.  °. 

Monday  morning 101 

Monday  afternoon 101 

Tuesday  morning 101 

Tuesday  afternoon 104 

Wednesday  morning 101 

Wednesday  afternoon 104 

And  at  10  p.  m.,  as  taken  by  myself 103 
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He  had,  when  we  saw  him,  a  hot  skin ;  broad  moist  tongue,  covered  with  white  far; 
pulse  90,  fall,  soft,  regular,  no  precordial  nor  abdominal  distress  nor  vomiting  through- 
out the  attack.  He  nad  taken  quinine  in  10-grain  doses  three  times  on  day  of  attack, 
but,  owing  to  the  irritation  it  excited,  had  at  first  moderated  and  then  discontinued 
its  use.  Wednesday  he  had  taken  two  3-grain  doses.  He  talked  to  us  with  unusual 
animation  and  energy  that  night,  and  the  following  morning  when  we  visited  him,  a 
little  after  daybreak,  we  found  him  perfectly  free  from  fever,  in  high  spirits,  and  only 
anxious  to  resume  as  soon  as  possible  the  duties  which  he  has  performed  with  so  much 
zeal,  fidelity,  and  intelligence. 

Dr.  Wilkinson  is  a  native  of  Lousiana,  aged  thirty  years.  He  stated  that  he  had 
had  an  attack  of  yellow  fever,  in  common  with  other  members  of  his  family,  in  1855. 

At  an  early  hour  the  following  morning,  September  16,  we  crossed  the  river  to 
Buras's  post-office,  which  lies  immediately  opposite  the  quarantine  station.  There 
we  had  the  pleasure  of  meeting  with  Dr.  Westerfield,  whose  practice  extends  for  many 
miles  above  and  below  that  point.  The  sum  of  the  information  gathered  from  him 
was  to  the  effect  that  the  fever  had  prevailed  very  extensively  in  that  neighborhood 
— principally  above — which  he  attributed  to  the  battnre,  there  being  a  caving  bank, 
washed  by  the  river  below.  The  fever  had  made  its  first  appearance  early  in  August, 
and  about  ten  days  thereafter  had  spread  through  the  entire  settlement,  as  many  as 
five,  six,  and  seven  cases  occurring  in  single  families,  and  in  some  of  these  death  by 
yellow  fever  had  happened  in  1878.  The  majority  of  his  cases  had  been  among  white 
children.  Negroes  enjoyed,  seemingly,  more  immunity,  and  females  still  greater.  The 
average  duration  of  the  fever  was  about  forty-eight  hours,  he  thought.  It  yielded 
readily  to  quinine ;  fevers  chiefly  of  the  remittent  type,  though  he  had  seen  a  few 
intermittents.  There  had  been  no  death  in  his  practice,  nor  had  he  seen  a  single  case 
in  which  there  was  jaundice,  black  vomit,  or  suppression  of  urine. 

Dr.  Jones,  whose  area  of  observation  and  practice  lies  ou  the  same  bank  of  the  river, 
between  that  of  Dr.  Westerfield  and  that  of  Dr.  Hays,  and  with  whom  we  passed 
some  time  later  in  the  day,  had  treated  about  thirteen  cases  in  all.  There  was,  he 
thought,  a  well-marked  remission  in  every  case  he  had  seen,  but  he  had  made  no 
thermometric  observations.  The  exacerbation  took  place  toward  night.  The  fever 
yielded  readily  to  quinine,  which  he  gave  freely.  The  only  difficulties  he  had  experi- 
enced in  the  management  of  his  cases  arose  from  the  tendency  to  undue  cerebral  ex- 
citement in  children.  He  had  lost  none,  nor  had  he  seen  any  case  with  jaundice,  black 
vomit,  or  suppression  of  urine. 

Dr.  Ryan  told  Dr.  Davidson  that  at  Pilot  Town  the  same  fever  had  prevailed  exten- 
sively. He  regarded  it  as  a  malarial  fever,  remittent  in  type.  It  yielded  readily  to 
quinine.  He  had  no  death  in  his  practice,  nor  had  any  of  his  cases  been  attended  with 
yellowness  of  skin  or  eyes,  or  black  vomit,  or  suppression  of  urine. 

Visiting,  with  Drs.  Hays,  Hubert,  and  Jones,  who  joined  us,  such  cases  of  special 
interest  as  we  had  seen  on  the  previous  day,  wo  reached  Myrtle  Groove  about  2  p.  m., 
and  after  an  interesting  conversation  with  Dr.  J.  B.  Wilkinson — who,  with  two  of  his 
sons,  paid  us  a  visit  on  the  tug — steamed  directly  for  the  city,  which  we  reached  at  6 
p.  m.  on  Thursday  evening. 

Through  your  own  forethought  and  Dr.  Mitchell's  attentions  we  enjoyed  every  com- 
fort possible  on  such  a  trip,  and  I  take  this  opportunity,  on  the  part  of  the  whole  com- 
mission, to  express  their  deep  sense  of  the  courtesy  they  received  from  all  the  medical 
practitioners  of  the  coast,  who,  with  equal  candor  and  cordiality  at  much  self-sacri-> 
tice,  devoted  a  large  part  of  the  two  days  to  showing  us  every  case  of  interest  in  their 
practice  and  giving  us  all  the  information  that  could  possibly  throw  any  light  on  the 
object  of  our  mission. 

From  personal  observation,  and  from  the  information  gathered  on  the  spot,  I  have 
no  hesitation  in  expressing,  with  the  utmost  confidence,  the  conviction  that  the  dis- 
ease now  and  lately  prevailing  on  the  lower  coast  is  an  endemic  malarial  fever  of 
remittent  type,  and  for  the  most  part  of  a  mild  character.  Its  unusual  prevalence  is 
due  partly  to  the  meteorological  conditions  of  the  past  summer,  and  partly,  I  believe, 
to  the  widely  increased  cultivation  of  rice.  The  alarm  it  temporarily  excited  was 
owing  to  its  fatal  results  in  a  single  family  at  the  outset.  Beyond  this  isolated  in- 
stance it  has  been  attended  with  the  slightest  mortality,  and  but  for  that  it  would 
have  scarcely  excited  comment  except  as  to  its  prevalence  and  diffusion.  The  diag- 
nosis obviously  lies  between  malarial  and  yellow  fever,  and  the  reasons  for  assigning 
it  to  the  former  class  seem  to  me  patent  and  indisputable. 

In  the  first  place,  all  the  practitioners  in  the  infected  district  agree  in  the  opinion, 
unqualifiedly  expressed,  that  the  disease  is  remittent  fever,  such  as  they  are  accus- 
tomed to  treat  every  summer.  The  laity  seem  generally  to  share  their  views,  giving 
the  fever  the  trivial  names,  indifferently,  of  la  fievre  du  pays  or  lafievre  paludtowe.  Its 
ready  amenability  to  quinine  is,  in  itself,  a  strong  proof  of  its  miasmatic  nature.  If 
accurate  records  nad  been  kept,  they  would  have  been  of  prime  assistance  in  arriving 
at  certain  conclusions;  but,  owing  to  loss  or  breakage  of  instruments,  Dr.  Hays  was 
the  only  physician  we  met  possessed  of  a  thermometer,  and  the  infrequency  of  his 
visits,  from  the  great  number  of  patients  and  the  distances  to  be  traveled,  lessened  the 
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value  of  his  observations  as  a  clinical  aid  to  diagnosis.  Nor  was  it  possible,  from 
the  most  painstaking  inquiry  ?  to  extract  any  supplemental  information  from  the  at- 
tendants or  families  of  the  sick.  For  the  most  part  untrained,  ignorant,  careless 
incapable  alike  of  observing  or  describing  the  most  familiar  phenomena,  the  utmost 
that  could  be  hoped  from  them  as  nurses  would  be  to  give  a  dose  of  medicine  at  pre- 
scribed hours.  Under  these  circumstances  the  general  impression  of  the  medical  at- 
tendant as  to  the  continued  or  interrupted  course  of  the  fever  is  the  only  evidence  that 
can  be  had,  and  this,  as  I  have  stated,  was  uniformly  to  the  effect  that  in  all  the  case* 
diurnal  remissions  occurred,  usually  in  the  morning,  judging  from  lowered  pulses, 
diminished  heat  of  skin,  moisture,  &c. 

In  theory  and  in  text-books  a  remission  is  a  well-defined,  notable  abatement,  at  cal- 
culable intervals,  of  all  the  more  prominent  symptoms  of  the  fever,  lasting  for  many 
hours.  But  at  the  bedside,  especially  in  our  graver  forms  of  autumnal  fevers,  a  re- 
mission is  too  frequently  an  obscure,  imperfect,  and  ill-defined  pause,  as  it  were,  be- 
tween two  prolonged  exacerbations,  tilling  up  almost  twice  the  entire  round  of  twenty- 
four  hours.  The  temporarily  lowered  pulse  swiftly  resumes  its  force  and  frequencv : 
the  moisture,  slight  and  transient,  extending  only  over  the  forehead,  face,  and  neck, 
quickly  dries  up,  and  the  accurate  and  continued  observation  which  marks  the  brief 
return  of  the  same  phenomena  at  the  same  hour  of  the  succeeding  day  can  alone  truly 
interpret  its  quality  and  meaning. 

With  their  imperfect  opportunities  and  means  of  detecting  such  remissions  it  is 
scarcely  to  be  wondered  at  that  the  physicians  had  no  charts  to  exhibit.  But  Dr.  Wil- 
kinson was  suffering  when  we  saw  nim  from  the  same  time  of  fever  that  we  had  seen 
in  him  all  day,  and  in  his  case  the  record  kept  by  Dr.  Finney  supplies  the  missing  link. 
It  shows  an  access  of  fever,  lasting  all  Sunday,  with  a  well-marked  remission  in  the 
morning  and  exacerbation  in  the  evening  of  the  following  day,  and  the  exact  repeti- 
tion of  this  rise  and  fall  of  temperature  on  two  successive  days  thereafter,  terminating 
at  the  end  of  the  fourth  day  in  a  complete  apyrexia. 

Had  a  similar  record  been  kept  in  all  the  cases  I  do  not  doubt  that  it  would  have 
equally  exhibited  their  remitting  character,  though  doubtless  in  many  of  them  the 
remissions  may  not  have  been  so  strongly  marked. 

So  much  concerning  the  type.  Of  the  nature  of  the  fever,  without  multiplying  de- 
tails, I  will  simply  say  that  neither  in  its  special  features  nor  in  their  entirety  could  I 
realize  a  single  prominent  characteristic  of  yellow  fever. 

The  broad,  white,  lightly-furred  tongue,  moist  in  all  stages,  lacking  the  dry,  brown 
oenter  or  fiery  tip  and  edges ;  the  firm  gums,  free  from  sordes  or  oozing,  or  the  clear 
or  only  lightly-suffused  eye,  not  smoky  or  brilliant  or  dull,  with  no  tinge  of  yellow- 
ness ;  the  warm,  pleasant  skin,  neither  bathed  in  hot  sweat,  nor  harsh,  nor  pungent 
to  the  touch,  nor  bronzed,  nor  jaundiced,  nor  exhibiting  capillary  congestion ;  the 
universal  freedom  from  jactitation  and  delirium :  the  normal  respiration,  neither  hur- 
ried, nor  labored,  nor  sighing;  the  fades,  free  alike  from  terror  or  depression,  calm, 
cheerful,  smiling:  the  notable  absence  of  any  stage  of  calm  intervening  between  a 
primary  or  secondary  fever  or  of  black  vomit,  or  tarry  dejection,  or  suppression  of  the 
urine,  or  sudden  cardiac  syncope,  render  it  as  certain  as  clinical  observation  can  that 
the  fever  is  not  yellow  fever. 

And  if  we  except  the  Giordano  family,  the  extremely  light  mortality  is  no  new  im- 
portant factor  in  the  conclusion.  Dr.  Hays  attributes  the  death  of  these  four  children 
of  one  household  to  their  intractableness  and  refusal  to  take  medicine.  Now,  in  the 
graver  forms  of  malarial  fever  the  early  and  free  administration  of  quinine  often  offer* 
the  sole  means  of  saving  life ;  but  I  cannot  help  thinking  that,  in  this  instance,  there 
coexisted  some  peculiarly  malign  local  influence  not  made  out,  or  special  family  pre- 
disposition not  understood — a  fact  we  are  culled  on  frequently  to  deplore.  For  of  at 
least  150  cases  that  we  can  reckon,  and  doubtless  a  large  number  of  others  among  the 
negroes,  who  neither  sought  nor  obtained  medical  assistance,  scattered  along  both 
banks  of  the  river,  under  bad  hygienic  conditions,  crowded  in  close,  damp,  dark,  ill- 
ventilated  rooms,  seen  usually  late  and  necessarily  infrequently,  with  no  nursing,  or 
worse,  lifted  out  of  bed  or  seated  up  for  every  occasion,  in  every  stage  of  the  disease, 
and  fed  or  starved  as  fortune  favored — improperly  and  unseasonably  often,  and  as  the 
waking  or  the  whim  of  the  nurse  chanced ;  out  of  this  large  number  of  cases,  as  we 
have  said,  but  two  deaths  have  occurred.  Yellow  fever,  whenever  it  prevails — so  far 
as  I  know — stands  high  among  the  most  fatal  diseases  of  our  nosological  table. 

Nor  is  there  any  hint  of  such  a  march  of  the  disease  from  house  to  nouse,  or  by  per- 
sonal contact,  as  can  almost  always  be  traced  in  contagions  diseases  breaking  out 
among  a  sparse  population,  and  never  so  easily  traced  as  under  such  conditions  as  exist 
here,  when  the  dwelling-houses  are  stretched  along  in  one  continuous  and  unbroken 
line,  following  the  curves  of  the  levee  under  which  they  lie. 

What  are  the  facts  f  Dr.  Westerfield  told  us  that  his  first  cases  occurred  early  in 
August,  and  by  the  10th,  after  a  pause  of  a  few  days,  the  whole  settlement  was  in- 
volved. Dr.  Hays  gives  a  somewhat  similar  history  of  his  section:  but  his  first  case 
did  not  occur  until  the  15th  of  August.  Now,  the  middle  of  Dr.  Westerfield's  line  is 
opposite  the  quarantine  station.    Dr.  Hays's  practice  lies  many  miles  above. 
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And  at  first  sight  this  might  scein  to  furnish  a  clue  to  the  source  of  the  disease,  if  it 
were  yellow  fever,  although  we  knew  of  but  one  infected  ship,  the  Excelsior,  at  quar- 
antine this  summer,  though  of  course  many  ships  from  infected  ports  have  been  de- 
tained there  from  time  to  time.  The  solution  of  the  phenomenon,  granting  the  dis- 
ease to  be  malarial,  is  not  far  to  seek.  Owing  to  the  snorter  distance  to  the  Gulf,  and 
the  natural  configuration  of  the  land,  drainage  in  the  lower  is  much  more  iapid  than 
that  in  the  upper  part  of  this  area.  Mr.  F.  C.  Brooks,  a  planter  of  the  neighborhood, 
informs  me  that,  although  the  rice  matures  in  both  sections  about  the  same  time,  the 
difference  in  the  time  of  drainage  (the  water  being  let  off  the  fields  simultaneously)  is 
from  seven  to  ten  days,  nearly.  As  the  water  is  left  off  usually  about  the  middle  of 
July,  the  fever,  as  might  have  been  anticipated,  made  its  appearance  along  the  river 
from  below  upward  just  so  soon  as  the  hot  sun  of  July  and  August  could  draw  up  from 
the  reeking  ground  the  miasm  which,  whatever  its  specific  nature,  is  doubtless  tellunc 
in  its  origin. 

Finally,  the  epidemic  now  prevailing  in  the  parish  of  Plaquemines  is,  unhappily,  not 
confined  to  the  lower  coast.  Along  both  banks  of  the  river  as  far  up  as  Donaldson- 
ville,  in  Jefferson,  in  Saint  John  Baptist,  Saint  Ciiarles,  Saint  James,  and  Ascension, 
I  am  informed  by  my  friends — physicians  and  planters — that  the  same  or  a  similar 
fever  exists.  Since  the  latter  part  of  June  I  have  treated  in  New  Orleans  a  fever  iden- 
tical with  that  which  I  found  in  Plaquemines,  invariably  remittent,  and  many  of  them 
far  more  serious  than  any  which  I  saw  below.  A  few  days  only  before  I  started  on 
this  mission  I  had  treated  for  a  severe  remittent  the  clerk  of  the  Alvin,  a  packet  in  the 
lower  coast  trade.  He  was  seized  with  the  fever  on  the  coast,  and  brought  to  the  city 
with  it. 

And  this  wide-spread  outbreak  of  malaria,  during  the  present  summer,  is  generally 
attributed  by  the  residents  along  the  river,  above  and  below,  to  the  increased  acreage 
under  cultivation  in  rice.  In  a  letter  from  Dr.  E.  Dnffel,  of  Ascension,  dated  Septem- 
ber 13,  and  received  on  my  return,  that  most  competent  observer  says:  "I  am  very 
busy,  haviug  a  great  many  cases  of  malarial  fevers,  at  times  very  fatal,  particularly 
if  neglected  at  first.  One  of  the  worst  complications  is  congestion  of  the  brain,  and 
few,  if  any,  recover  when  thus  affected.  The  extensive  cultivation  of  rice  in  Louisiana 
will  be  very  detrimental  to  the  health  of  the  people  and  a  scourge." 

A  planter  on  the  lower  coast  tells  me  that  eight  or  nine  years  ago  malarial  fevers 
were  comparatively  infrequent  and  mild  in  that  section,  but  have  increased  in  num- 
bers and  severity  just  in  proportion  to  the  increase  of  the  rice  area.  I  do  not  doubt 
the  truth  of  the  statement,  which  is  in  strict  accordance  with  all  we  know  of  the  his- 
tory of  rice  culture  and  its  connection  with  miasmatic  fevers  elsewhere,  notably  in 
South  Carolina  and  Georgia.  In  Louisiana  two  potent  causes  will  contribute  to  the 
increased  cultivation  of  this  cereal.  The  poor  man  will  give  a  natural  preference  to 
a  crop  which  can  be  raised  with  small  expenditure  of  labor,  and  which  needs  no  capi- 
tal to  take  it  off,  and  the  wealthier  sugar-planter  finds  in  it  a  valuable  accessory  to  his 
main  crop,  harvested  early,  commanding  cash  readily,  and  furnishing,  at  the  very  sea- 
son he  most  needs  it,  the  large  outlay  required  to  convert  his  standing  cane  into  a 
marketable  commodity. 

Whether  the  health  of  New  Orleans  will  thus  be  engendered  only  time  can  show,  but 
that  our  hitherto  salubrious  lowlands,  if  turned  into  paddy  fields,  will  become  hotbeds 
of  malaria,  hostile  to  the  health  and  perhaps  fatal  to  the  presence  of  the  white  race, 
there  is  little  reason  to  doubt. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

J.  DICKSON  BRUNS,  M.  D., 
Chairman  Committee  on  Fever  of  Lower  Coast, 

I  concur  with  the  above  full  and  able  report  regarding  the  disease  prevailing  on  the 
Lower  Mississippi  coast  as  essentially  a  miasmatic  fever  of  a  remittent  type,  occasioned 
by  the  emanations  from  the  rice  fields  stretched  along  the  coast,  and  its  diffusion  over 
so  extended  an  area  as  probably  due  to  the  peculiarities  of  the  present  season,  charac- 
terized, as  it  has  been,  by  long-continued  rains,  followed  at  harvest  time  of  the  rice 
by  very  hot  and  dry  weather.  I  saw  no  case  of  the  fever  which,  in  my  judgment, 
could  be  said  to  present  diagnostic  signs  of  yellow  fever. 

J.  P.  DAVIDSON,  M.  D. 

S.  M.  Bemiss,  M.  D., 

Resident  Member  National  Board  of  Health, 

The  report  of  Drs.  Brans  and  Davidson  was  made  the  rule  for  my  official  action,  as 
the  following  telegram  will  show : 

New  Orleans,  September  22. 
Turner,  Secretary,   Washington,  D.  C: 

Commission  appointed  by  National  Board  of  Health  reports  fever  on  Lower  Missis- 
sippi to  be  malarial. 

This  may  be  given  Associated  Press.  Reports  will  be  published  in  New  Orleans 
papers. 

BEMISS. 
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To  some  it  may  not  seem  clearly  justifiable  for  a  sanitarian  occupying  the  responsi- 
ble position  which  I  held  at  the  time  of  these  occurrences  to  surrender  nonest  convic- 
tions in  the  discharge  of  official  duties.  But,  while  the  circumstances  were  particu- 
larly embarrassing,  it  appeared  to  me  at  the  time  to  be  my  duty  to  adopt  the  majority 
report  as  a  rule  of  action. 

But  it  so  happened  that  one  of  the  children  in  a  family  warned  by  Dr.  Wilkinson 
to  leave  the  neighborhood  came  to  the  environs  of  the  city  and  there  was  attacked 
with  yellow  fever  on  the  day  after  its  arrival,  and  died  on  the  third  day. 

This  case  is  referred  to  in  the  following  telegram  from  the  acting  president  of  the 
Louisiana  State  board  of  health : 

[Telegram  from  Dr.  F.  Loeber,  acting  president  of  the  Louisiana  State  board  of  health.] 

New  Orleans,  La.,  October  5,  1880. 

Dr.  T.  J.  Turner,  Secretary  National  Board  of  Health,  Washington,  D.  C: 

One  death  from  yellow  fever  on  the  night  of  September  4,  at  No.  409  South  Liberty 
street,  nearly  a  mile  from  the  commercial  centers,  and  the  same  distance  from  the  har- 
bor. Immediate  burial,  disinfection  of  premises  have  been  enforced,  and  all  precau- 
tions will  be  taken. 

F.  LOEBER, 

Actiny  President  State  Board  of  Health. 

The  Amoretti  family,  disappointed  in  their  efforts  to  escape  the  pestilence,  concluded 
to  return  to  tbeir  home,  which  was  done  a  few  days  after  the  child's  death,  taking  with 
them  the  Giordani  child. 

Some  time  after  their  arrival  at  home  a  third  child  (of  Amoretti)  took  sick  and  died 
like  the  brother  in  a  few  hours  and  with  same  symptoms.  About  October  5  the  Gior- 
dani child,  which  had  accompanied  them  in  their  flight  and  returned  with  them,  fell 
ill  and  died  of  same  trouble,  being  the  fifth  child  which  died  in  Giordani's  family  of  same 
disease. 

RELATIONS  WITH  8TATE  BOARD  OF  LOUISIANA. 

Soon  after  the  organization  of  the  State  board  I  had  an  interview  with  its  president, 
and  assured  him  of  a  disposition  on  the  part  of  the  National  Board  of  Health  to  co-op- 
erate with  the  State  board,  and  tendered  him  all  the  information  ajidaid  we  were  able 
to  afford  him  as  prewdin^  officer  of  his  board.  Similar  assurances  were  made  in  an 
official  meeting  of  the  joint  conference  committee  of  the  "  Auxiliary  Sanitary  Associ- 
ation," the  "  Cotton  Exchange"  of  New  Orleans,  the  State  board,  and  myself  as  rep- 
resentative of  the  National  Board. 

At  a  subsequent  date,  June  — ,  1880,  sanitary  inspectors  nominated  by  the  president 
of  the  State  board  of  health  of  Louisiana  were  appointed  by  the  National  Board.  These 
officers,  who  were  to  be  paid  by  the  National  Board,  were  charged  with  the  duty  oi 
inspecting  all  river  craft  and  railroad  freight  leaving  the  city.  It  was  at  first  projiosed 
to  confine  these  inspections  to  river  craft,  but  the  president  of  the  State  board  repre- 
sented that  it  was  equally  important  to  make  inspections  of  railroad  freight,  and  that 
both  were  essential  to  give  confidence  to  other  communities.  In  accordance  with  his 
request,  the  railroad  inspections  were  ordered  to  be  made  by  the  officers  in  question, 
who  had  been  nominated  by  himself. 

During  the  night  of  the  5th  of  July  the  bark  Excelsior  arrived  at  the  wharf  at  the 
foot  of  Calliope  street.  On  the  evening  of  the  7th,  forty-three  hours  after  her  arrival, 
one  of  her  sailors  was  attacked  with  yellow  fever.  The  local  sanitary  authorities  were 
in  entire  ignorance  of  the  existence  of  this  case  of  fever  until  the  patient  was  taken  to 
Touro  Infirmary,  on  the  10th  of  July.  The  patient  there  fell  nnder  the  charge  of  Dr. 
Loeber,  a  member  of  the  State  board  of  health,  who  recognized  the  uatnre  of  the  dis- 
ease, and  promptly  reported  it  to  his  board. 

The  Excelsior  was  freighted  with  coffee,  which  was  landed  before  the  case  of  fever 
was  discovered  among  her  crew.  Prior  also  to  this  time  some  several  hundred  sacks 
of  the  coffee  had  been  shipped  to  various  places  in  the  West  and  South.  I  looked 
upon  it  as  my  duty  to  give  information  to  the  sanitary  authorities  at  the  places  to 
which  these  shipments  had  been  made.  A  good  deal  of  unnecessary  aud  excited  dis- 
cussion arose  in  consequence  of  the  action  of  the  National  Board  in  relation  to  the 
Excelsior's  cargo.  The  action  has  been  fully  explained  in  the  quarterly  report  of  the 
Board  for  the  quarter  ending  September  30,  1880. 

I  am  entirely  unable  to  state  what  number  of  cases  of  yellow  fever  have  occurred 
in  Louisiana  or  New  Orleans  whose  origin  may  with  great  probability  be  attributed 
to  infection  introduced  by  the  Excelsior.  Excluding  from  consideration  the  ease* 
which  occurred  on  the  lower  coast  not  very  distant  from  the  quarantine  station,  I  am 
certain  that  a  case  of  yellow  fever  occurred  somewhere  about  the  first  week  of  August, 
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and  within  a  radius  of  four  squares  from  the  Excelsior's  landing.  8hortly  subsequent 
to  this  period  I  was  credibly  informed  that  a  case  of  yellow  fever  had  been  treated  by 
a  highly  respectable  physician,  and  the  diagnosis  had  been  verified  by  one  of  the  most 
experienced  practitioners  of  the  city. 

On  the  4th  of  October  a  death  occurred  from  yellow  fever  at  No.  409  Liberty  street. 
In  this  instance  also  the  source  of  infection  is  unknown. 

A  gentleman  concerned  in  shipping  interests  informed  Inspector  S.  H.  Collins  that 
he  was  the  owner  of  a  house  in  the  immediate  rear  of  the  house  409  Liberty  street,  and 
that  the  captain  of  the  Excelsior  had  remained  there  while  his  vessel  was  detained  in 
quarantine,  but  refused  more  circumstantial  information  upon  finding  that  Dr.  Col- 
lins was  in  the  service  of  the  National  Board. 

With  such  scanty  information  as  I  was  able  to  obtain  it  was  difficult  to  determine 
whether  my  line  of  duty  did  not  require  me  to  advise  close  quarantine  against  New 
Orleans  by  surrounding  States  and  populations.  In  my  ultimate  determination  to 
adopt  a  different  course,  I  was  greatly  influenced  by  two  considerations: 

1st.  That  the  vigilance  of  the  officers  during  inspection  service  would  aid  in  protect- 
ing other  communities  from  importation  of  infections  from  New  Orleans. 

2d.  The  cases  which  occurred  showed  feeble  epidemic  force  or  tendency  to  spread. 

I  cannot  close  this  report  without  a  favorable  mention  of  the  fact  that  Mr.  Clarke, 
the  vice-president  of  the  Chicago,  Saint  Louis  and  New  Orleans  Railroad,  in  the  early 
part  of  the  summer  requested  mc  to  appoint  a  medical  inspector  for  constant  service 
on  his  line  of  road.  With  the  consent  of  the  executive  committee,  I  appointed  Dr. 
Henry  Stone,  who,  by  the  request  of  Mr.  Clarke,  was  to  receive  his  pay  from  the  road, 
but  his  instructions  from  the  National  Board. 

Mr.  Pandelly,  the  manager  of  Morgan's  Louisiana  and  Texas  Railroad  and  line  of 
ships,  also  adopted  this  plan,  and  I  appointed  Dr.  Panl  Carrington  as  medical  inspector 
for  their  lines,  by  approval  of  the  executive  committee.  This  method  is  worthy  of 
more  general  adoption. 

Respectfully  submitted. 

S.  M.  BEMISS,  M.  D., 
Member  National  Board  of  Health. 

Dr.  J.  L.  Cabell, 

President  of  the  National  Board  of  Health, 


APPENDIX    S. 

MISSISSIPPI  RIVER  INSPECTION  SERVICE. 

By  Dr.  R.  W.  Mitchell. 

Memphis,  Tenn.,  December  31,  1880. 

Sir  :  Pursuant  to  instructions  dated  May  15,  1880,  I  was  placed  in  charge  of  the 
Mississippi  River  inspection  service,  and  directed  to  locate  and  put  in  operation  the 
several  stations  forthwith,  and  to  organize  the  service  in  all  its  details  in  accordance 
with  the  plans  and  estimates  previously  submitted  and  approved  by  the  executive 
committee.  Dr.  F.  W.  Reilly  was  ordered  to  report  for  duty  as  my  assistant,  and  I 
empowered  him  to  select  inspectors  for  the  various  stations,  officers,  engineers,  and 
other  employe's  for  the  patrol  boat  and  launches  (then  being  built  at  Pittsburgh, 
Pa.),  and  all  oilier  persons  necessary  for  the  conduct  of  the  service,  subject  to  the 
approval  of  the  executive  committee  of  the  National  Board. 

On  the  25th  of  May  inspections  were  begun  at  the  port  of  New  Orleans,  the  stations 
below  Vicksburg,  Mississippi,  and  Memphis  having  been  meanwhile  established,  with 
Inspectors  Banks  and  Collins  in  charge,  respectively.  June  23  an  additional  station, 
in  charge  of  Inspector  Ash  ton,  was  established  at  Bayou  Sara,  La.,  at  the  request  of  the 
Shreveport  (La.)  board  of  health  and  of  the  steamboat  interests  concerned  in  the 
navigation  of  the  Red,  Ouachita,  and  Atchafalaya  Rivers.  The  establishment  of  the 
Cairo  (III.)  station  was  deferred  (pending  the  receipt  of  the  necessary  request  from 
the  local  health  authorities)  until  July  14,  when  it  also  was  opened,  in  charge  of  In- 
spector Smith. 

Inspections  were  continued  at  New  Orleans  and  Vicksburg  until  October  15,  an  ex- 
tension beyond  the  time  originally  contemplated  (September  30),  made  necessary  by 
the  action  of  the  Vicksburg  authorities,  who,  in  view  of  the  sickness  in  Plaquemines 
Parish,  Louisiana,  below  New  Orleans,  and  for  other  reasons,  made  on  September  24  a 
formal  request  that  inspections  of  boats  clearing  from  New  Orleans  for  Vi  eksbnrg  to 
continued  until  October  15. 
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The  station  at  Cairo  was  suspended  provisionally  on  August  21,  primarily  beetos 
of  the  absence  of  suspicious  sickness  in  the  valley  above  New  Orleans,  and  incidental!? 
because  the  expense  of  maintaining  the  additional  station  at  Bayou  Sara  had  not  tm 
estimated  for,  and  its  maintenance,  which  was  deemed  important,  had  trenched  ujwj 
the  sum  at  tho  disposal  of  the  inspection  service. 

PERSONNEL  OF  THE  SERVICE.  * 

The  following-named  persons  were  employed  as  river  inspectors  during  the  season: 

Ashton,  Dr.  W.  W. — Appointed  inspector  in  charge,  Bayou  Sara  station,  Jane  12: 
transferred  to  reserve  corps  October  7. 

Banks,  Dr.  E. — Appointed  inspector  in  charge  Vicksburg  Station  May  544;  resigned 
August  23. 

Collins,  Inspector  S.  H. — Relieved  from  special  duty  in  Memphis  and  ordered  ts 
Memphis  station  as  inspector  in  charge  May  21 ;  transferred  to  New  Orleans  Augmt 
2;  made  supervising  inspector  at  that  port  August  7,  vice  Rice,  relieved;  transferred 
to  Ship  Island  quarantine  station  October  16. 

Kennedy,  Dr.  S.  D. — Appointed  inspector  at  New  Orleans  August  1 ;  transferred  to 
reserve  corps  September  30. 

McCutchon,  Inspector  P.  B. — Transferred  from  reserve  corps  and  assigned  to  duty 
at  New  Orleans  May  25 ;  transferred  to  reserve  corps  October  16. 

Parham,  Inspector  F.  W. — Transferred  from  reserve  corns  and  assigned  to  duty  at 
New  Orleans  May  25;  ordered  to  Memphis  station  to  relievo  Inspector  Collins  Jnk 
31 :  transferred  to  reserve  corps  October  1. 

Rice,  Inspector  C.  A. — Transferred  from  reserve  corps  and  assigned  to  duty  as  super- 
vising inspector  at  the  port  of  New  Orleans  June  2;  relieved  at  his  own  request  and 
ordered  to  Cairo  Station  to  relieve  Inspector  Smith  August  7;  ordered  to  Vicksburg 
Station  to  relieve  Inspector  Banks  August  21 ;  transferred  to  reserve  corps  October 31. 

Smith,  Dr.  W.  R. — Appointed  inspector  in  charge  of  Cairo  Station  July  14 ;  resigned 
August  11. 

The  remaining  personnel  of  the  service  comprised  the  officers  and  crew  of  the  patrol- 
boat,  H.  H.  Beuner — a  captain,  pilot,  mate,  engineer,  purser,  carpenter,  cook,  watch- 
man, two  firemen,  and  three  deck-hands ;  also,  two  engineers  and  two  firemen  for  the 
nteam-launches  Lookout  and  Sentinel:*  one  boatman  at  the  Cairo  Station;  two  boat- 
men and  a  cook  at  each  of  the  stations  at  Memphis  and  Vicksburg ;  and  one  boatman 
and  a  watchman  at  the  Bayou  Sara  Station — making  a  total  of  eight  inspectors  and 
twenty-six  employes. 

While  the  director  cordially  acknowledges  the  intelligent  and  faithful  support  be 
has  received  from  the  inspectors  generally,  there  is  much  to  be  desired  in  the  methods 
of  securing  the  proper  officers  for  this  service.  During  the  prevalence  of  an  epidemic 
it  is  usually  easy  to  obtain  the  best  professional  services ;  but  when  the  ordinary  cur- 
rent goes  on  uninterruptedly  it  requires  special  inducements  to  cause  medical  men  to 
abandon  practice  and  isolate  themselves  from  family,  home,  and  society  in  the  monot- 
onous and  irksome  conduct  of  an  inspection  station.  It  will  probably  always  be  feasible 
to  fill  positions  at  large  cities  like  New  Orleans ;  but  it  can  hardly  be  expected  that 
the  Board  will  meet  with  the  same  good  fortune  in  the  future  that  it  has  during  the 
past  season  in  satisfactorily  officering  the  intermediate  stations.  These  are,  of  neces- 
sity, unattractive  positions ;  remote  from  companionship  and  not  seldom  unhealthy 
by  reason  of  malarious  surroundings,  t  When  to  this  is  added  the  limited  duration  of 
the  season  and  rate  of  pay  allowed,  it  will  bo  seen  that  the  service  offers  few  induce- 
ments to  properly  qualified  men. 

THE  NATURE  OF  THE  INSPECTIONS,  AND  THEIR  EFFECT  UPON  THE  COMMERCE  OF  THI 

MISSISSIPPI  VALLEY. 

In  anticipation  of  closing  the  stations  on  the  30th  September,  a  circular-letter  was 
addressed  to  the  inspectors  in  charge  on  the  18th  of  that  month,  instructing  theni  to 
forward,  with  their  detailed  reports  of  the  operations  at  their  respective  stations,  con- 
cise statements  of  their  views  concerning  the  service,  U(A)  From  the  stand-point  of  pre- 
ventive medicine f  as  tending  to  secure  (1)  a  better  sanitary  condition  of  vessels;  (2)  i 
heightened  sense  of  public-health  responsibility  among  shippers  and  common  earner*; 
(3)  more  efficient  safeguards  against  the  spread  of  epidemic  diseases ;  and  (B)  From 
an  economic  stand-point,  as  tending  to  prevent  unnecessary  interruption  to  travel  and 
traffic  during  the  existence  of  such  diseases."    In  answer  to  this  request  the  following 

*The  sanitary  patrol-boat  and  the  two  launches  above-named  were  delivered  to  the  director  at  Men* 
phis  July  7,  and  the  remaining  launch,  the  Picket,  was  received  at  Cairo  July  13. 

t  At  the  Vicksburg  Station,  three  and  a  half  miles  below  the  city,  every  person  on  duty  during  the 
season  suffered  from  malarial  fever:  one  inspector  was  permanently  invalided  and  obliged  to  reiigB, 
and  at  one  time  for  a  period  of  nearly  three  weeks  there  was  not  a  single  well  person  at  the  station. 
This  was  attributed,  in  part,  to  the  Insufficient  protection  afforded  by  the  tents  in  which  the  people 
were  housed  at  this  station. 
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from  Inspector  Parham  was  received  among  others,  and  is  here  furnished  as  embody- 
ing the  result  of  the  practical  experience  of  one  of  the  most  intelligent  and  impartial 
of  those  engaged  in  the  service. 

REPORT  UPON  TUB  OPERATIONS  OF   INSPECTION  STATION  NO.  2. 
[By  F.  W.  P  ami  am,  M.  Dm  Inspector  in  Charge.] 

I  have  been  requested  from  the  office  of  the  director  to  make  a  statement  of  my 
views  concerning  the  inspection  service  now  closed.  I  will,  perhaps,  make  myself 
clearer  by  prefacing  my  remarks  by  a  brief  description  of  the  manner  in  which 
inspections  have  been  performed  at  New  Orleans  and  at  this  station.  Having  been 
assigned  to  duty  at  New  OrleaiiH  for  the  months  of  June  and  July,  and  at  President's 
Island  ( below  Memphis)  during  August  and  September,  I  can  speak  from  personal 
observation  at  both  places. 

In  New  Orleans  boats  were  requested  to  notify  us,  as  soon  after  arrival  as  possible, 
when  it  would  be  convenient  for  the  inspector  to  make  the  necessary  examination. 
This  time  was  generally  after  the  cargo  had  been  discharged  and  the  rubbish  removed 
from  the  hold  and  deck.  The  boat  was  examined  throughout,  from  keelson  to ' '  texas." 
If  her  condition  was  found  in  all  parts  satisfactory,  she  was  permitted  to  take  on 
cargo ;  but  if  the  bilge,  hold,  or  other  part  inaccessible  in  a  loaded  boat  was  discovered 
in  insanitary  condition,  directions  were  given  for  removing  objectionable  features, 
and  a  second  visit  was  paid  to  ascertain  what .  effort  had  been  made  to  carry  out 
instructions  before  loading  began.  Finally,  just  before  departure  an  examination 
was  instituted  especially  to  determine  the  character  and  condition  of  cargo  •  to  visit 
those  portions  of  the  boat  not  seen  in  the  previous  inspections,  to  see  all  sick  persons 
on  board,  and  to  furnish  the  certificate  filled  out  according  to  the  facts. 

At  this  station — President's  Island — the  manner  of  proceeding  was  somewhat  differ- 
ent. Boats  from  Vickeburg  and  above  were  treated  as  in  New  Orleans,  excepting 
that  only  one  inspection  was  required,  all  desired  information  being  attainable, 
owing  to  the  fact  that  during  the  summer  season  these  boats  do  not  carry  much 
freight  in  the  holds.  With  reference  to  boats  from  New  Orleans,  if  the  New  Orleans 
inspector  had  certified  that  the  condition  of  boat,  her  cargo,  and  passengers  was 
entirely  satisfactory,  or  if,  this  not  being  the  case,  the  inspector  at  Station  No.  1  had 
indorsed  on  the  certificate,  as  the  result  of  his  examination,  that  all  objections  of  the 
New  Orleans  inspector  had  been  removed,  it  was  not  considered  necessary  at  this 
station  (No.  2)  to  detain  the  boat  so  long  as  would  be  required  to  enable  the  inspector 
to  make  a  thorough  reinspection :  but  any  changes  in  cargo  and  passengers  since 
leaving  last  station  were  noted,  all  sick  persons  on  board  were  personally  examined, 
and  the  diagnosis  stated  in  the  form. 

If  a  boat  had  not  an  originally ' '  clean  "  bill  nor  a  proper  indorsement  by  last  inspector, 
she  was  examined  with  reference  to  those  points  objected  to  by  the  last  officer  of  the 
service,  or,  no  matter  what  the  certificate  evidenced,  if  the  boat  was  one  whose  officers 
had  in  any  way  betrayed  a  desire  to  cover  up  insanitary  conditions,  such  search  was 
made  as  was  necessary  to  determine  the  actual  facts,  and  the  result  was  stated  on  her 
bill  without  alluding  to  the  conduct  of  the  officers.  Thus  the  service  has  been  carried 
on ;  the  foundation  principle,  that  the  power  of  the  inspector  was  derived  solely  from 
the  will  of  the  people  as  expressed  through  their  State  or  local  health  authorities  in 
demanding  that  boats  should  comply  with  the  regulations  of  the  National  Board  of 
Health,  has  been  fully  recognized,  and  nothing  unreasonable  has  been  asked  and  the 
smallest  possible  inconvenience  and  detention  of  boats  have  been  entailed. 

SANITARY  AND  ECONOMICAL  RESULTS  OF  THE  8ERVICE. 

I  am  of  opinion,  from  experience  and  reflection,  that  some  practical  good  has  been 
accomplished  I  >y  the  operations  of  the  service  this  summer.  I  will  discuss  the  question 
from  tlie  two  points  of  view  suggested  in  the  letter  of  the  director  of  the  service, 
namely : 

A.  Preventive  Medicine;  B.  Economy. 

As  a  measure  of  preventive  medicine  this  service  has  secured  an  improved  sanitary 
condition  of  steamboats  and  barges.  The  parts  of  a  boat  most  likely  to  accumulate  dirt 
and  filth  and  those  to  which  naturally  tne  least  attention  is  generally  paid  are  the 
bilge,  the  water-closets  (particularly  those  on  lower  deck,  used  by  roustabouts),  and 
the  crew's  quarters.  The  hold  is  generally  cleaned  out  after  unloading,  but  the  bilge, 
with  the  exception  of  occasional  pumpings,  is  only  at  long  intervals  thoroughly  puri- 
fied; the  water-closets  for  passengers  are  usually  tolerably  well  cared  for,  Dut  those 

*It  should  be  stated  that  especial  attention  was  paid  to  the  following  articles  of  cargo:  Coffee, 
sugar,  fruits,  and  other  articles  from  tropical  ports;  second-hand  bedding  and  clothing,  rags,  and 
paper-stock.  The  sanitary  history  of  all  shipments  of  the  last  four  articles— namely,  second-hand 
Deading  and  clothing,  rags,  and  paper-stock — was  carefully  inquired  into,  and  the  information  elicited 
waa  entered  upon  the  certificate  of  inspection  for  the  benefit  of  intermediate  ports,  as  well  as  the  port 
of  destination.  The  publicity  thus  given  led  to  the  almost  total  abandonment  ox  shipments  of  this 
dangerous  character  during  the  sommer  months.  H. 
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used  by  the  deck-hands,  being  more  indecently  and  frequently  patronised,  an  t*j 
often  found  in  very  filthy  state ;  the  quarters  for  crews,  especially  those  on  main  deck, 
are  in  many  instances  badly  ventilated  and  kept  closed  for  the  most  part  of  the  dq, 
furnished  badly  and  unused  to  cleanliness,  or,  indeed,  to  decency. 

The  practical  benefits  secured  by  the  inspections  are :  (1)  The  attention  of  captain 
has  been  repeatedly  called  to  these  insanitary  conditions  and  to  the  necessity  of  co> 
recting  them ;  (2)  they  have  been  told  how  this  could  be  done,  and   (3)  they  fesn 

generally  attempted  some  improvement  and  in  many  cases  succeeded  in  satisfying  tk 
emrnds  of  the  service.  Second  inspections  have  often  revealed  the  turniag^ 
of  the  dunnage-boards  for  the  removal  of  decomposing  grain  and.  other  omrie 
matters  and  mud,  aud  the  improvement  of  the  odor  of  bilge- water  by  the  (tots, 
or  partial)  substitution  of  fresh,  with  the  addition  of  copperas;  the  oleansmr  r 
the  water-closet*  and  their  disinfection  with  copperas  solution,  lime- wash,  orcakf 
ride  of  lime ;  the  better  ventilation  of  sleeping  apartments,  and  greater  attentka  t» 
neatness. 

Sometimes  boats  remained  in  port  so  short  a  time  that  little  could  be  accompUiaed 
before  departure,  and  it  was  not  deemed  prudent  to  invite  opposition  by  harshae**  ar 
the  attempt  to  enforce  the  execution  of  the  measures  advised.  Under  these  cutqu- 
stances  the  facts  were  stated  on  certificate  and  the  captain  requested  to  have  the  direc- 
tions carried  out  as  far  as  possible  on  the  way  up  the  river.  This  course  had  to  be  pur- 
sued with  some  steamboats  and  with  many  oarses,  and  was  found  to  work  wdL 
At  this  station  I  have  examined  barges,  certified  to  by  inspectors  below  as  hi  hai 
sanitary  condition,  in  an  advanced  state  of  purification,  and  the  progress  of  tat 
work  could  in  some  instances  be  traced.  It  is  true  we  nave  met  witn  objectku 
and  refusals  to  comply  with  our  regulations,  but  in  the  main  an  unexpected  acquies- 
cence has  been  experienced  and  the  sanitary  conditions  of  boats  and  barges  hat  ka 
improved.  It  may  prove  of  interest  to  glance  at  the  agencies  that  have  brought  abtas 
this  desirable  result. 
(1. )  Letters  were  early  in  the  season  addressed  to  the  presiding  officer  of 


and  transportation  companies  in  Saint  Louis,  Cincinnati,  and  elsewhere,  requestiag 

>rders  as  would  facilitate  the  work  of  the  inspectors.     In  respooje 


them  to  issue  such  orders 

to  this  request  written  orders  were  sent  to  the  different  boats  of  the  Saint  Louis  sad 
New  Orleans  Anchor  Line,  verbal  instructions  to  the  Saint  Louis  and  New  Orleans 
Transportation  Company  (barges),  and  to  others.  These  orders  materially  anrrintfid  the 
efforts  of  the  inspectors,  as  they  were  generally  carried  out. 

(2)  Letters  were  sent  the  Now  Orleans  agents  of  barge  lines  requesting  them  to  have 
their  barges  overhauled  as  thoroughly  as  possible  and  cleaned  out  in  Saint  Louis,  when 
the  work  could  be  better  and  more  expeditiously  accomplished.  In  complying  with 
this  request  the  managers  aided  us  by  starting  out  the  barges  for  the  summer  trade 
in  much  better  condition  than  heretofore. 

(3)  The  spirit  of  rivalry  among  boats  in  matters  of  cleanliness  was  stimulated  Vy 
the  watchfulness  of  the  service. 

(4)  The  fear  of  detention  or  of  exclusion  from  certain  landings,  when  no  certificate 
had  l»een  obtained,  also  operated  to  effect  the  end  .in  view. 

(h)  The  experience  of  the  past  called  attention  to  the  possible  renewal  of  the  estab- 
lishment of  onerous  and  hurtful  quarantines,  and  the  results  of  1879  seemed  to  prom- 
ise an  avoidance  of  these  evils  for  1880,  at  the  same  time  that  the  public  health  wat 
more  perfectly  protected.  The  steaml>oat  interest  deemed  it  wise  to  foster  a  service 
moderate  in  its  demands  and  approved  by  the  people.  I  can  offer  no  evidence  that 
the  service  has  secured  "a  heightened  sense  of  public-health  responsibility  among 
shippers  and  common  carrier^"  save  (1)  a  manifest  desire  to  understand  what  wa 
required;  (2)  the  readiness  in  mauv  cases  compared  with  the  unwillingness  in 
others  with  which  they  complied  with  all  the  rules  and  regulations ;  and  (3)  the 
opinions  pronounced  by  some  interested  in  the  protection  of  trade  as  to  the  necessitr 
of  imposing  such  restraints  upon  commerce  as  the  preservation  of  the  public  health 
demanded.  Taken  in  connection  with  (4)  the  high  and  impartial  stand  in  the  out- 
set assumed  by  the  National  Board  of  Health,  offering  a  hope  that  a  middle  coorw 
might  bo  steered  with  safety  between  the  protection  of  health  and  the  destruction  of 
business,  enlightened  the  people  and  called  a  halt  to  the  selfish  tendencies  of  the  busi- 
ness community. 

€.— MORE    EFFICIENT    SAFEGUARDS    AOAIN8T    THE    SPREAD    OF    EPIDEMIC    DISEASES 

ALONG  THE  VALLEY. 

The  frequent  repetition  of  inspections  diminishes  the  chances  of  transportation  of 
infected  persons  or  things  by  affording  increased  opportunities  to  detect  what  might 
have  eluded  the  vigilance  of  preceding  inspectors  as  to  existence  of  articles  of  freight 
of  doubtful  nature,  and  to  discover  the  development  in  transitu  of  contagious  «nd 
infectious  disease. 

The  number  of  stations  and  the  accessories  there  found  provide  for  the  better  eai* 
and  treatment  of  the  sick,  which  shot-gun  quarantines  recklessly  ignore.    The  serviei 
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1>rovides  for  the  employment  of  an  extra  physician  and  nurses  to  obtain  these  desira- 
ble ends.  It  also  secures  the  more  complete  isolation  of  the  sick  from  the  well  of  the 
boats  and  from  communities.  Medical  attendant  and  nurses  are  debarred  communi- 
cation with  the  station  and  the  outside  world  (except  under  necessary  restrictions), 
and  are  enjoined  not  only  to  keep  vigilant  watch  over  the  condition  of  the  sick,  but 
also  to  restrain  their  movements  within  certain  limits.  The  arrangements  at  Station 
No.  2  permit  the  accomplishment  of  this  by  means  of  a  hospital-float,  moored  at  a  con- 
venient but  safe  distance  from  the  inspection  station,  and  of  hospital-tents.  Comfort 
and  isolation  can  thus  be  obtained. 

The  housing  and  care  of  the  healthy  or  uncompromised  among  the  passengers,  who 
axe  retained  for  observation  and  isolated  until  such  time  as  it  is  deemed  safe  for  them 
to  proceed,  are  also  amply  provided  for,  as  is  likewise  the  efficient  treatment  of  infected 
vessels. 

This  station,  situated  near  the  southwestern  extremity  of  President's  Island,  offers 
peculiar  advantages  for  the  objects  above  enumerated.  Distinct  from  the  mainland, 
distant  ten  miles  from  Memphis,  and  sparsely  populated,  furnished  with  all  necessary 
appliances  and  conveniences,  it  is  possible  to  accomplish  the  most  satisfactory  attain- 
able isolation. 

Considered  from  an  "economic  stand-point,"  the  service  certainly  commends  itself 
to  the  good- will  of  the  steamboat  interest  and  the  public  generally. 

At  least  fifty  authentic  cases  of  yellow  fever  occurred  in  the  city  of  New  Orleans 
in  the  summer  and  early  fall  of  1879,  and  the  prejudiced  even  must  admit  that  there 
was  an  unusual  lack  of  absurd  and  onerous  quarantines,  which  so  often  entail  suffering 
and  pecuniary  loss.  I  think  I  do  not  go  too  far  in  asserting  that  part  at  least  of  this 
desirable  result  had  its  source  in  the  disinterested  efforts  of  the  National  Board  of 
Health. 

Further,  comparison  of  the  amount  of  business  transacted  by  river  and  rail  in  1879 
with  that  done  in  years  preceding  the  inauguration  of  this  service  will  demonstrate 
that  the  confidence  of  the  people  has  been  enlisted,  and  that  hasty  and  ill-advised 
quarantines  did  not  cause  much  interruption  to  business,  though  danger  at  one  time 
(in  1879  J  undoubtedly  threatened. 

The  history  of  the  circumstances  connected  with  the  arrival  in  New  Orleans  on  July 
6  (when  all  the  conditions  were  favorable  to  the  development  of  yellow  fever)  from 
Bio  de  Janeiro  of  the  infected  ship  Excelsior  will  prove  the  same  proposition  for  1880. 
The  action  of  the  National  Board  of  Eealth  in  promptly  notifying  constituted  author- 
ities, and  the  measures  taken  to  prevent  any  spread  of  infection  from  New  Orleans, 
together  with  the  action  of  local  boards  of  health  in  menaced  communities  in  co-oper- 
ation with  this  service,  undoubtedly  averted  panic,  established  confidence,  and  obtained 
exemption  from  disease  without  seriously  hurting  business. 

Finally,  the  service  invites  the  approbation  of  the  shipping  interest  from  the  fact 
that,  dnnng  1880,  the  only  expense*  incurred  by  boats  were  for  the  purchases  of  disin- 
fectants, for  the  work  done  by  the  boat  in  cleaning,  and  for  consumption  of  fuel  and 
loss  of  time,  made  necessary  by  detention  at  intermediate  stations. 

WORK  PERFORMED. 

During  the  season,  as  above— namely,  from  May  25  to  October  15.  inclusive — there 
were  inspected  1,514  vessels,  with  an  aggregate  capacity  of  1,234,450  tons,  and  carry- 
ing 81,395  persons,  including  passengers,  officers,  and  crews.  Special  inspections  of 
coffee  shipments— 2,612  by  river  and  2,552  by  rail— were  also  maae  at  the  port  of  New 
Orleans,  where,  also,  26  passenger  and  525  freight  trains  were  inspected ;  making  a 
grand  aggregate  of  89,274  river  and  rail  inspections  by  the  service. 

The  following  tables  exhibit  this  work  in  detail : 


Of  vessels 

Persons  thereon 

Railroad  passenger  trains 

Persons  thereon 

Railroad  freight  trains .... 
Coffee  shipments 


Inspections 


887 

27,828 

26 

850 

526 

6,184 


207 

18,787 


! 


i 


i 


885 
20,806 


I 


Totals i  84,580  j  17,084 


20,670 


486 

16,475 


1,514 

81,896 

26 

650 

525 

5,164 


16, 040  ,    89, 274 
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Aggregate  number  of  persona  inspected. 

Passengers,  officers,  and  crew,  by  river 81,396 

Passengers  only,  by  rail 660 

Total 88,045 

Aggregate  freightage  inspected. 


Tonnage  of  vessels 1,234,449.87 

Railroad  freight 106,127.00 

Total 1,339,576.87 

Among  the  82,045  persons  inspected  only  118  oases  of  sickness  were  found,  as  follows: 

Intermittent  fever 84 

Remittent  fever 9 

Chronic  malarial  toxaemia .' 5 

Dengue 7 

Acute  dysentery 3 

Chronic  diarrhoea 6 

Phthisis  pulmonalis ; 1 

Senile  debility 1 

Hives 2 

Total 118 

Of  these  the  majority  were  found  during  the  month  of  September,  and  mainly  among 
the  crews  of  tow  boats.  Only  one  death  (congestive  malarial  fever)  occurred  from 
disease  during  a  voyage.  Five  cases  of  dengue  were  taken  from  the  towboat  Raven 
in  the  latter  part  of  August,  and  treated  in  the  floating  hospitals  at  the  Vicksburg 
station.    (See  detailed  report.) 

THE  FLOATING  HOSPITALS. 

Two  reasons  induced  the  director,  soon  after  the  opening  of  the  inspection  season, 
to  recommend  the  purchase  of  small  flatboats  out  of  which  to  extemporize  floating 
hospital-wards  to  be  attached  to  the  inspection  stations.  The  first  of  these  was  the 
more  perfect  isolation  which  could  be  secured  by  the  reception  and  treatment  of  cases 
of  infectious  or  contagious  disease  on  such  floats;  the  second  was  that  their  use  over- 
came the  only  opposition  met  with  in  the  location  of  the  stations.  This  opposition 
was  of  a  most  pronounced  character  at  every  place  except  on  President's  Island,  neir 
Memphis,  and  was  based  on  the  natural  fear  of  those  living  near  the  proposed  sitee 
of  the  stations  that  these  would  become  centers  of  infection  if  yellow-fever  oases,  for 
example,  were  there  taken  ashore  for  treatment. 

Three  of  these  boats  were  procured  and  fitted  up  with  accommodations  for  four 

Satients  and  two  nurses  each.  One  was  assigned  to  each  of  the  three  stations,  Bayou 
ara,  Vicksburg,  and  Memphis.  Those  for  the  two  former  stations  reached  Vicksburg 
only  a  day  or  two  before  the  arrival  of  the  towboat  Raven,  and  were  at  onee  used  for 
the  reception  of  her  suspicious  cases. 

While  the  only  structures  which  could  be  obtained  during  the  past  season  were 
objectionable  in  many  respects— small,  fragile,  leaky — the  result  of  the  experiment  ii 
such  as  to  demonstrate  that  floating  hospital-wards,  suitably  constructed,  must  here* 
after  be  considered  indispensable  features  of  all  properly  equipped  inspection  stations. 

PROPERTY  ON  HAND. 

There  is  now  on  hand,  in  charge  of  the  river-inspection  service,  the  following  prop- 
erty of  the  National  Board  of  Health,  described  in  detail  in  the  accompanying  in- 
ventories : 

One  iron  steamboat,  the  H.  H.  Bonner,  fitted  up  with  steam  disinfecting  apparatus 
and  hospital-ward  for  twenty-four  patients.    Used  for  sanitary  patrol  duty. 

Three  steel-hull  steam-launches,  the  Lookout,  Sentinel,  and  Picket,  for  service  at 
the  inspection  stations. 

One  steamboat  hulk,  the  J.  W.  Vanzant,  used  for  inspection  station  in  the  river  be- 
low Cairo,  Illinois. 

Five  skiffs,  with  oars,  used  for  boarding  tows  and  barges. 

Eight  hundred  and  soventv-five  canvas  tents  (worn);  originally  used  for  the  camps 
during  the  Memphis  epidemic  of  1879. 

Twenty-three  United  States  Army  hospital  tents  (new). 

One  hundred  and  eighty-five  barrels  or  roll  sulphur. 

Twenty-three  barrels  of  copperas. 

Outfits  and  equipage  for  three  inspection  stations. 

Medical  and  hospital  supplies  for  patrol-boat  and  stations. 

Furniture,  carpets,  <fec,  in  the  director's  office  at  Memphis, 
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Such  of  the  above  articles  as  are  not  in  use  are  safely  stored  at  Cairo,  Memphis,  and 
Vicksburg,  in  readiness  for  the  next  season. 

notable  features  of  the  8ea6on  of  1880— the  excelsior  and  raven  affairs. 

Yellow  Fever  on  the  Excelsior. 

On  the  12th  of  July,  while  the  director  was  en  route  for  New  Orleans  on  the  patrol 
boat  Bonner^  intelligence  was  received  of  the  outbreak  of  yellow  fever  on  the  Swedish 
bark  Excelsior  at  the  port  of  New  Orleans.  Instructions  were  at  once  telegraphed  to 
the  various  stations  enjoining  redoubled  vigilance  in  the  inspections,  especially  of 
tows  and  barges,  and  calling  attention  to  I;;<le  1,  Section  II,  Code  B,  of  the  Regular 
turns  Bivtr  Inspection  Service,  to  wit:  "During  the  existence  of  yellow  fever  all  cases  of 
fever  are  to  be  regarded  with  suspicion,"  &c. 

As  a  result  of  this  outbreak  the  Tennessee  State  board  of  health  issued  the  follow- 
ing order: 

Official  notice  from  the  State  board  of  health. 

Office  State  Board  of  Health, 

Nashville,  Twin.,  July  14,  1880. 

Whereas  one  death  from  yellow  fever  and  two  other  cases  have  occurred  in  New 
Orleans  among  the  crew  of  tne  coffee-ship  Excelsior,  from  Rio  de  Janeiro;  and 

Whereas  the  history  of  said  ship,  as  recited  at  a  meeting  of  the  Louisiana  State 
board  of  health,  held  in  the  city  of  New  Orleans  on  the  12th  instant,  conclusively 
shows  that  the  vessel  and  her  cargo  are  infected  with  yellow  fever;  that  her  infected 
cargo  is  now  stored  in  a  warehouse  in  that  city ;  and  that  her  captain,  some  members 
of  her  crew,  and  a  large  number  of  visitors,  as  well  as  the  persons  (seventy-five  or 
more)  who  were  engaged  on  and  about  said  infected  vessel  in  breaking  out  the  cargo, 
and  in  handling,  draymg,  and  storing  her  infected  merchandise,  are  scattered  through- 
out said  city :  and 

Whereas  this  board  is  charged  with  the  duty  of  protecting  the  public  health  of 
this  commonwealth  against  the  introduction  of  contagions  and  infectious  diseases,  and 
believes  such  introduction  is  now  seriously  threatened  by  the  above-described  condi- 
tion of  affairs  at  New  Orleans:  It  is  therefore  hereby 

Ordered:  1.  That  on  and  after  the  date  of  this  publication  no  freight  car  over  any 
railroad,  nor  any  steamboat  of  other  water-crart  departing  from  the  city  of  New 
Orleans  after  the  15th  day  of  July,  1880,  and  until  further  orders,  shall  be  allowed  to 
enter  the  State  of  Tennessee,  nor  to  make  a  landing  upon  the  borders  of  the  State  for 
the  purpose  of  transacting  any  business  whatsoever,  unless  said  car,  boat,  or  water- 
craft  shall  present  to  the  proper  Officers  of  this  board  a  certificate  from  an  officer  or 
agent  of  the  National  Board  of  Health  to  the  following  effect : 

(a)  That  said  officer  or  agent  of  the  National  Board  of  Health  has  personally  ex- 
amined the  freight  of  such  car,  or  the  cargo,  passengers,  officers,  and  crew  of  such 
steamboat  or  water-craft,  and  has  satisfied  himself  of  the  freedom  from  infection  of 
said  vehicle  and  its  contents  (persons  and  things). 

(ft)  That  the  freight  or  cargo  comprises  none  of  the  following  articles  of  the  list 
recommended  by  the  Louisiana  State  board  of  health  to  be  subjected  to  obligatory 
quarantine  and  purification,  to  wit :  Clothing,  personal  baggage  and  dunnage,  rags, 
paper  stock,  hides,  skins,  feathers,  hair,  and  all  otner  remains  of  animals^  cotton,  nemp, 
woolens,  and  coffee ;  nor  any  of  the  following  additional  articles,  which  are  hereby 
declared  contraband  of  quarantine  in  this  State,  to  wit :  Second-hand  bedding,  cloth- 
ing, upholstered  furniture  and  textile  fabrics,  moss,  jute,  and  "excelsior,"  tropical 
fruits  and  productions. 

2.  That  any  of  the  articles  above  enumerated  may  be  shipped  as  freight  from  New 
Orleans,  and  transported  through  the  State  of  Tennessee  by  rail,  if  carried  in  close 
box-cars,  securely  locked,  and  in  charge  of  an  officer  or  an  a^ent  of  this  board.  The 
expenses  of  such  officer  or  agent  shall  be  defrayed  by  the  railroad  transporting  such 
goods. 

3.  That  this  order  shall  be  enforced  on  the  railroads  at  the  southern  State  line  by 
the  officers  of  the  board  appointed  for  such  puq>ose ;  and  at  Memphis,  and  elsewhere 
upon  the  Mississippi  River,  by  the  wharfhiaster  or  other  duly  authorized  officer.  The 
penalties  prescribed  by  law  for  the  violation  or  infraction  of  the  orders  of  this  board 
will  be  rigidly  enforced  in  carrying  out  this  order. 

T.  A.  ATCHISON,  M.  D.,  Presidmt. 

W.  M.  CLARK,  M.  D.,  Secretary. 

COL.  E.  W.  COLE, 

JOHN  JOHNSON, 

J.  LX  PLIJNKET,  M.  D., 

J.  M.  SAFFORD,  M.  D.. 

G.  B.  THORNTON,  M.  D., 

E.  M.  WIGHT,  M.  D., 

jfewiberB* 


C24      ANNUAL  REPORT  OF  THE  NATIONAL  BOARD  OF  HEALTH. 

Similar  action  was  also  taken  bv  the  State  board  of  health  of  Mississippi  and  by 
the  city  board  of  health  of  Memphis.  The  order  of  the  former  board  required  all  pas- 
sengers by  rail  entering  the  State  of  Mississippi  from  New  Orleans  to  be  provided  wua 
a  certificate  of  inspection  from  an  inspector  of  the  National  Board ;  while  the  lies* 

Shis  order  required  the  domiciliary  registration  of  all  passengers  by  river  arriving  is 
I  em  phis  from  Vicksburg  or  below.  These  various  orders  entailed  additional  labor 
and  imposed  further  responsibilities  upon  the  inspection  service ;  but  it  was  a  mtcjw 
of  gratification  to  meet  with  such  recognition  of  the  value  of  the  service  as  that  whirh 
occurs  in  the  following  "open  letter,"  published  August  14,  by  the  members  of  the 
Tennessee  State  Board  of  Health,  and  which  letter,  together  with  some  of  the  expre* 
sions  of  opinion  elicited  by  its  publication,  are  included  in  this  report  as  serviug  to 
explain  the  relations  of  the  inspection  service  to  municipal  and  State  boards: 

An  Open  Letter  to  His  Excellency  the  Chief  Executive  of  the  State  of 

Louisiana. 

Memphis,  Tknn.,  August  14,  1&0. 

Sir  :  In  view  of  recent  public  and  official  strictures  upon  the  Tennessee  State  board 
of  health,  on  account  of  its  order  *  issued  July  14,  concerning  the  sanitary  super- 
vision of  intercourse  with  New  Orleans  during  the  existence  of  a  threatened  danger 
to  the  public  health  of  the  Mississippi  Valley,  it  seems  fitting  that  the  representatives 
of  the  State  board  resident  in  this  city,  and  who  are  largely  responsible  for  that  order, 
should  take  some  cognizance  of  those  criticisms. 

It  ought  to  be  entirely  unnecessary  to  say  that  nothing  but  the  kindliest  feelings 
do  or  can  exist  toward  New  Orleans  from  Memphis  and  the  State  of  Tennessee.  We 
believe  our  interests,  if  not  identical,  are  at  least  so  much  in  common,  that  whatever 
helps  or  hurts  New  Orleans  helps  or  hurts  Memphis  and  the  rest  of  the  valley.  If, 
however,  New  Orleans  brings  harm  to  herself  by  neglecting  proper  precautions  (for 
example,  in  the  admission  of  vessels  from  ports  infected  with  yellew  fever),  then  the 
law  of  self-preservation  demands  that  the  rest  of  the  valley,  which  has  been  so  often 
scourged  through  New  Orleans,  shall  take  such  steps  as  may  be  needed  to  confine  that 
harm,  if  possible,  to  the  community  which  has  invited  it  through  negligence  or  indif- 
ference. 

While  such  steps  may  be  taken  reluctantly,  and  with  regret  that  the  necessity  for 
them  exists,  the  authorities  charged  with  the  protection  or  the  public  health  cannot 
hesitate  to  do  their  sworn  duty.  It  was  with  this  conviction  that  the  order  in  ques- 
tion was  issued — an  order  which,  it  should  be  noted  in  passing,  applied  mainly  to 
articles  described  in  the  printed  rules  and  regulations  of  the  Louisiana  State  board 
of  health  as  being  dangerous  under  such  circumstances  as  those  attending  the  Excel- 
sior affair,  and  which  that  board  declares  should  he  subjected  "  to  obligatory  quaran- 
tine and  purification."  (See  Rule*  and  Regulation*,  Louiriana  State  Board  of  Ifafttfc, 
1880,  page  8.) 

That  the  order  of  the  Tennessee  State  hoard  of  health  was  wise,  timely,  and  benef- 
icent in  its  workings  there  is  ample  evidence,  aside  from  any  interested  testimony  of 
the  board  itself.  It  is  not  too  much  to  say  that  its  prompt  publication  arrested  a  rsst- 
growing  tendency  to  panic  and  preparation  for  local " shot-gun91  quarantines,  begotten 
of  the  alarming  announcement  of  an  outbreak  of  yellow  fever  on  a  coffee-ship  in  New 
Orleans,  the  details  of  which  were  recited  at  a  meeting  of  the  Louisiana  State  Board 
of  Health,  on  July  12,  and  upon  the  published  report  of  which  the  Tennessee  order 
was  based.  Had  the  order  been  longer  delayed,  or  not  issued  at  all,  past  experience 
forces  the  conviction  that  travel  would  have  been  impeded  and  traffic  more  or  tost 
completely  interrupted. 

That  the  requirements  were  not  made  more  stringent  and  did  not  impose  greater 
restrictions  upon  commercial  and  personal  intercourse  between  New  Orleans  and  the 
State  of  Tennessee,  is  due  solely  to  the  confidence  reposed  in  the  inspection  service  of 
the  National  Board  of  Health,  both  at  New  Orleans  and  throughout  the  valley.  In 
the  absence  of  this  agency  it  would  have  been  the  imperative  duty  of  the  State  board, 
and  of  local  boards  throughout  the  State,  to  recommend  the  absolute  prohibition  of 
all  freight  and  a  quarantine  of  observation  for  all  compromised  passengers,  from  New 
Orleans,  until  a  sufficient  period  had  elapsed  to  determine  whether  the  five  cases  and 
three  deaths  from  yellow  fever  among  the  crew  of  the  Excelsior  and  her  3,600  sacks 
of  presumably  infected  coffee  were  to  bo  the  seeds  of  another  epidemic — as  the  single 
case  from  the  Valparaiso  was  the  seed  of  the  epidemic  of  1873,  with  its  harvest  of 
16,000  cases  and  4,000  deaths  in  Shreveport,  and  Memphis,  and  Montgomery,  Ala.,  and 
Calvert,  Tex.,  and  other  places;  or  as  the  single  case  from  the  Emily  B.  Souder  was 
the  insignificant  and  uncared-for  beginning  of  the  widespread  pestilence  of  1878. 

It  is  submitted  to  your  excellency,  and  to  the  public,  that  tne  inconvenience  ami 
pecuniary  losses  caused  by  this  admission  of  a  vessel  from  an  infected  port  into  the 

*  The  order  above  quoted. 
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port  of  New  Orleans  in  midsummer,  bear  no  comparison  to  the  cost  (aside  from  the 
question  of  human  life)  which  similar  action  has  entailed  in  the  past. 

How  far  the  State  board  of  health  of  Louisiana  is  to  be  credited  with  the  good 
fortune  that  an  epidemic  has  not  yet  resulted  from  the  Excelsior  it  is  notour  province 
to  discuss.  But  it  is  entirely  proper  to  assert,  in  the  li^ht  of  what  has  since  occurred, 
that  the  orders  of  the  State  boards  of  health  of  Mississippi  and  Tennessee  averted  a 
panic,  prevented  the  interruption  of  travel  and  traffic,  and  restored  confidence  through- 
out the  Valley  of  the  Mississippi  in  many  communities  which  have  not  yet  forgotten 
the  history  of  the  year  1878. 
Very  respectfully. 

G.  B.  THORNTON,  M.  D., 
JOHN  JOHNSON, 
Members  Tennessee  State  Board  of  Health. 

The  following  letters,  among  others,  were  received  in  reply  to  the  foregoing,  and 
.the  director  is  indebted  to  the  courtesy  of  Dr.  Thornton  and  the  Hon.  John  Jonnsoni 
fbr  the  copies  here  given : 

[From  his  exoeUeney  the  governor  of  the  State  of  Mississippi.! 

Executive  Department^ 
Jackson,  Miss.f  August  18,  1880. 

Gentlemen  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  commumication 
of  the  14th  instant,  inclosing  copies  of  your  letter  of  same  date  to  the  governor  of 
Louisiana,  and  official  order  of  the  State  board  of  health  of  Tennessee,  dated  July  14, 
and  soliciting  my  views  on  the  general  subjects  involved  therein,  especially  on  the* 
relations  of  New  Orleans  to  the  Mississippi  Valley  in  the  matter  of  excluding  vessels- 
from  infected  ports  during  the  dangerous  season,  and  upon  the  value  of  the  inspection 
system  as  an  agency  for  obtaining  and  imparting  information  to  threatened  commu- 
nities, by  which  they  may  be  enabled  to  take  prompt  and  intelligent  action  for  pre- 
vention with  the  least  possible  interruption  to  the  movements  of  merchandise  andi 
persons. 

Upon  the  general  subject  involved,  I  do  not  hesitate  to  express  the  opinion  that  the* 
8tate  board  of  health  of  Tennessee,  with  the  lights  before  it,  and  in  view  of  the  lam- 
entable experience  of  1878  and  1879,  was  fully  justified  in  the  issuance  and  publica- 
tion-of  the  order  referred  to.  It  had  the  effect  of  forestalling  unnecessary  local  quar- 
antines and  preventing  a  recurrence  of  the  excitement  of  1878,  without  seriously  af- 
fecting the  commerce  of  the  country.  As  New  Orleans  is  the  gateway  through  which, 
yellow  fever  is  introduced  into  the  adjacent  States  and  those  bordering  on  the  Missis- 
sippi River,  it  certainly  devolves  upon  the  authorities  of  that  city  to  exclude  vessels, 
from  infected  ports  during  the  dangerous  season.  If  they  should  refuse,  neglect,  or 
fail  to  do  this,  or  if  fever  should  find  its  way  into  New  Orleans,  notwithstanding  all 
proper  and  reasonable  efforts  to  exclude  it,  it  then  becomes  the  duty  of  those  charged 
with  the  protection  of  the  health  of  other  States  and  communities  to  adopt  such  meas- 
ures as  may  be  necessary  to  prevent  its  introduction  into  such  States  and  communi- 
ties. The  system  of  inspection  is,  I  think,  of  great  value,  if  faithfully  carried  out.  In- 
formation thus  obtained  will  generally  be  received  with  more  confidence  than  that 
coming  from  the  local  authorities  of  suspected  communities.  By  means  of  a  thorough 
system  of  inspection  all  threatened  localities  may  be  protected  without  serious  inter- 
ruption to  the  movements  of  merchandise  and  persons  destined  to  points  exempt  from 
the  dangers  of  epidemic  disease.  The  dignified  and  manly  tone  of  your  letter  com- 
mends it  to  the  respectful  consideration  of  all  concerned,  and  I  see  nothing  in  it  to 
five  offense  to  any.  An  earlier  reply  to  your  favor  was  prevented  by  my  absence,  and 
have  taken  the  first  opportunity  since  my  return  to  write. 
Very  respectfully,  your  obedient  servant, 

J.  M.  STONE. 

[From  his  excellency  the  governor  of  the  State  of  Tennessee.] 

Executive  Oppice, 
Nashville,  Tenn.,  August  16,  1880. 

Gentlemen:  At  your  request  I  have  examined  the  "  Official  notice  from  the  State 
board  of  health'1  and  your  joint  letter  to  the  governor  of  Louisiana,  and  it  seems  to 
me  the  measures  adopted  for  the  protection  of  our  people  are  wise  and  prudent,  and 
that  your  letter,  while  respectful  and  cordial,  is  conclusive. 
Respectfully  and  truly. 

ALBERT  8.  MARKS* 

4428  OONG 
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[From  the  president  of  the  State  board  of  health  of  Arkansas.  1 

State  Board  of  Health, 
Little  Rock,  Ark.,  August  16, 189(1 

Gentlemen:  In  reply  to  yours  of  the  14th,  allow  me  to  say  that  I  fully  indorse  tbe 
action  of  your  board  m  issuing  the  order  of  July  14, 1880,  for  the  same  reasons so fully 
set  forth  in  your  published  "  open  letter  "  to  the  governor  of  Louisiana.  The  Arkanm 
board  of  health  relied  on  the  wise  and  efficient  precautions  of  the  National  Board  <rf 
Health  for  protection  against  the  spread  of  yellow  fever  in  the  matter  of  the  Excelsior, 
and  have  no  reason  to  regret  this  confidence.  I  am  still  of  the  opinion  that  the  na- 
tional government,  with  the  co-operation  of  the  States,  is  as  fully  competent  to  protect 
its  people  from  the  importation  and  spread  of  infectious  or  contagious  diseases  as  it  is 
in  keeping  from  our  shores  an  armed  onemy. 

Very  respectfully,  your  obedient  servant, 

A.  L.  BREYSACHER,  M.  D., 
President  Arkansas  State  Board  of  Health. 

[From  the  State  board  of  health  of  Mississippi.] 

Holly  Springs,  Miss.,  August  17, 1890. 

Gentlemen:  In  answer  to  your  letter  of  14th  August,  asking  my  opinion  on 
matters  therein  contained,  I  would  say  that  I  deem  the  inspecting  system  instituted 
"by  the  National  Board  of  Health  for  the  protection  of  the  people  of  the  Micvsi^ippi 
Valley  a  necessity,  not  only  to  prevent  the  introduction  of  yellow  fever,  but  that  tne 
traveling  public  and  the  commerce  of  the  country  might  not  (in  a  great  measure)  be 
interrupted. 

I  think  it  would  add  greatly  to  the  safety  of  the  people  of  the  Mississippi  Valley 
that  no  vessels  from  a  place  infected  with  yellow  fever  should  be  permitted  to  enter 
the  port  of  New  Orleans  during  the  heated  term  or  dangerous  season. 

Yours,  F.  D.  DANCY, 

Member  of  Mississippi  State  Board  of  Health 

[Fiom  the  secretary  of  the  State  hoard  of  health  of  Massachusetts.] 

State  Board  of  Health,  Lunacy,  and  Charity, 
State-House,  Boston,  August  VA,  V&S. 

Gentlemen  :  In  reply  to  your  favor  of  the  14th  instant,  it  gives  me  pleasure  to  say 
that  the  action  of  the  Tennessee  State  board  of  health  has  been,  in  my  opinion,  in 
nil  respects  judicious  in  the  matter  of  quarantine  regulations  referred  to.  It  seems 
to  me  too  clear  to  need  the  statement  that  the  only  protection  against  pestilence  and 
ruin  of  commerce  for  the  Mississippi  Valley  lies  in  thorough  inspection  under  the  con- 
trol of  such  a  body  as  will  command  universal  respect  and  confidence. 
I  am,  very  siucorely,  yours, 

CHAS.  f.  FOLSOM. 

IFrom  Dr.  Stephen  Smith,  of  New  York  City.] 

New  York,  September  1,  1*?0. 

Gentlemen  :  I  have  read  your  "open  letter  to  his  excellency  the  chief  executive  of 
the  State  of  Louisiana. "  with  great  interest,  and  submit  the  following  criticism  npon 
the  subjects  embraced  in  it.  I  do  so  with  more  confidence  because  I  have  recently 
visited  many  of  the  principal  towns  of  the  Mississippi  Valley,  and  have  freely  discussal 
matters  pertinent  to  your  letter  with  members  of  State  and  local  boards  of  health  and 
with  leading  citizens.  The  feature  of  your  communication  which  impresses  me  im*t 
forcibly  is  the  statement  that  the  interests  of  the  communities  of  the  Mississippi  Val- 
ley are  identical  with  those  of  New  Orleans — "  that  whatever  helps  or  hurts  New  Or- 
leans helps  or  hurts  Memphis  and  the  rest  of  the  valley."  This  great  practical  truth 
is  fully  recognized  in  regard  to  every  branch  of  industry  and  or  trade.  The  Missis- 
sippi Valley  is  acknowledged  by  competent  authority  to  be  capable  of  supporting  the 
largest  population  and  developing  the  greatest  amount  of  material  wealth  of  any  equal 
territory  in  the  world.  New  Orleans  by  location  is,  and  doubtless  will  continue  to  be, 
the  commercial  metropolis  of  this  region.  It  follows  that  the  prosperity  of  this  favored 
city  must  depend  upon  the  growth  of  the  population  of  the  river  States  and  the  de- 
velopment of  their  immense  natural  resources.  The  interests  of  the  people  of  the  val- 
ley and  of  its  commercial  center  are  therefore  identical.  But  what  is  the  ohicf 
obstacle  to-day  to  the  progress  of  New  Orleans  and  of  the  Lower  Mississippi  in  popu- 
lation and  industrial  development  f  Everywhere  in  that  region  though  nil  citizens 
reply,  "Yellow  fever."  Said  an  intelligent  physician  of  large  experience:  "The 
dread  of  this  pestilence  is  so  deep-rooted  and  universal  that  the  present  papula- 
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tion  is  unsettled  and  immigration  prevented."  A  large  cotton-planter  of  Louisiana 
remarked:  "  If  we  could  give  satisfactory  guarantees  that  yellow  fever  would  never 
visit  the  valley  again,  wo  could  raise  annually  20,000,000  bales  of  cotton  where  now 
we  raise  our  present  crop.  One  great  want  is  laborers."  This  fear  of  yellow  fever 
may  be  irrational,  but  nevertheless  it  exists,  and  cannot  be  removed  by  argument,  per- 
suasion, or  coercion.  In  the  opinion  of  the  most  sagacious  citizens  only  measures 
which  give  the  most  satisfactory  proof  that  they  are  capable  of  preventing  a  return  of 
the  epidemic  will  allay  public  apprehension.  And  of  all  the  measures  proposed  none 
will  satisfy  the  public  demand  but  those  which  secure  positive  non-intercourse  of  tiie  well 
with  infected  materials  and  persons. 

Whatever  theories  medical  men  may  hold  as  to  the  origin  and  mode  of  propagation 
of  the  disease,  the  people  of  the  valley  halve  determined  upon  but  one  mode  of  pro- 
tecting themselves  against  it,  viz,  non-intercourse  with  the  infectious  material.  And  civil 
and  health  authorities  throughout  the  valley  recognize  the  justice  of  this  demand,  in 
the  absence  of  anymore  satisfactory  measure,  and  direct  all  their  efforts  to  accomplish 
this  object.  Naturally  they  turn  their  attention  first  to  the  mouth  of  the  Mississippi 
River,  through  which  the  commerce  of  infected  ports  chiefly  enters  the  valley,  and 
through  which  the  infection  has  frequently  come  to  towns  far  up  the  valley  in  its  most 
virulent  form,  as  the  point  where  defensive  and  preventive  measures  can  be  most  easily 

Idaced  and  effectively  administered.  Here,  in  a  well  equipped  and  appointed  estab- 
ishment,  with  expert  sanitary  officers  and  acclimated  laborers,  every  vessel  from  an 
infected  or  suspected  district  o-  port  could,  with  the  least  delay  to  travel  and  obstruc- 
tion to  commerce,  undergo  such  treatment  as  would  relieve  her  passengers  and  crew, 
cargo  and  ship,  of  every  particle  of  infection. 

But  if  such  precautions  are  not  taken  at  the  month  of  the  river  as  in  the  judgment 
of  the  health  authorities  of  the  valley  will  intercept  and  exclude  all  infected  persons 
and  things  from  vessels  from  foreign  ports,  it  is  plainly  the  duty  of  such  authorities 
to  erect  defenses  looking  to  the  same  end  within  their  own  jurisdiction.  Such  measures 
must  necessarily  be  cumbersome  as  compared  with  the  former,  and  far  more  obstruct- 
ive of  travel  and  commerce.  Hence  the  only  alternative  is  the  organization  of  a  sys- 
tem of  inland  inspection  which  shall  intercept  and  quarantine  infected  persons  and 
merchandise  in  transit  and  furnish  timely  information  to  threatened  communities. 
If  neither  of  these  measures  are  carried  out  in  good  faith,  and  infected  merchandise  is 
allowed  to  pass  from  commercial  centers  into  the  various  avenues  of  trade,  authorities 
are  undoubtedly  justified  in  forbidding  its  entrance  into  their  communities,  and  iu 
employing  such  agencies  as  will  most  effectually  accomplish  that  object.  The  hard- 
ships which  such  stringent  measures  impose  upon  commerce  are  not  to  be  considered 
when  thev  relieve  public  alarm  and  surely  prevent  both  panic  and  a  possible  epidemic. 
In  conclusion,  I  may  remark  that  the  opinion  of  the  health  and  civil  authorities 
throughout  the  valley  seem  to  bo  unanimously  in  favor  of  the  most  efficient  quaran- 
tine establishment  at  the  seaboard  which  modem  science  and  adequate  means  can 
provide.  It  is  the  belief  that  if  all  further  importation  of  yellow  fever  can  be  pre- 
vented, it  will  not  be  difficult  to  exterminate  whatever  germs  may  remain  in  this 
country.  But  it  is  not  common  justice  to  impose  upon  a  single  State  the  obligation 
of  providing  and  maintaining  a  quarantine  which  protects  ten  populous  States  from 
the  direct  importation  of  yellow  fever  from  foreign  ports.  Nor  is  it  compatible  with 
public  safety  to  commit  the  administration  of  such  a  quarantine  to  the  local  influences 
which  surround  it.  On  the  contrary,  a  quarantine  wliich  protects  such  an  enormous 
population  from  pestilence  and  such  diversified  industrial  interests  from  depression, 
ought  either  to  be  established  and  maintained  by  the  joint  action  of  the  several  States 
interested  or  by  the  general  government. 
Very  truly  yours, 

STEPHEN  SMITH. 

SICKNESS  ON  TIIE  TOWBOAT  RAVEN. 

At  3  o'clock  p.  m.,  August  29,  a  cipher  telegram  was  received  by  the  director 
from  Inspector  Rice,  at  the  Vicksburg  inspection  station,  stating  that  he  had  removed 
five  cases  of  suspicions  fever  from  the  towboat  Raven,  which  boat  left  Now  Orleans 
August  24;  that  the  captain  refused  to  remain  long  enough  to  enable  him  (Rico)  to 
decide  as  to  the  character  of  the  sickness;  that  the  rest  of  the  crew,  believing  it  to  be 
yellow  fever,  threatened  to  desert  the  boat ;  and  asking  instructions  as  to  the  course 
to  be  pursued.  He  was  at  once  telegraphed  to  hold  the  boat  and  all  on  board,  if  pos- 
sible, until  satisfied  that  she  could  proceed  with  safety  to  the  public  health ;  but  that 
if  there  was  danger  of  the  possibly  infected  crew  deserting  to  allow  her  to  proceed 
after  securing  a  promise  from  the  captain  to  make  no  landing  short  of  the  Memphis 
inspection  station.  Meanwhile  Inspector  Reilly  was  instructed  to  have  the  sanitary 
patrol-boat  Benner  in  readiness  to  proceed,  with  all  possible  dispatch,  down  the  river 
to  intercept  and  take  charge  of  the  boat  should  she  leave  the  Vicksburg  station  before 
the  character  of  the  sickness  was  determined.  A  second  dispatch  from  inspector  Rice, 
announcing  that  the  Raven  had  left  the  station,  was  received  at  nine  o'clock  p.  m.,  and 
the  Benner  departed  forthwith  npon  her  mission. 
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Dr.  Reilly's  orders  were  to  the  following  effect: 

Office  of  Director,  River  Inspection  Service,  N.  B.  H., 

Memphis,  Tenn.,  August  29, 1880. 

Doctor:  The  information  telegraped  to-day  by  Dr.  Rice  from  the  Vicksburg  inspec- 
tion station  renders  it  necessary  that  prompt  action  be  taken  to  ascertain  forthwith 
the  exact  condition  of  the  tow-boat  Raven  and  her  barges.  Yon  will  therefore 
take  the  sanitary  patrol-boat  Benner  with  all  possible  dispatch  down  the  river  to 
intercept  said  boat.  Should  yon  find  positive  evidence  of  infection  on  board,  yon  will 
take  possession  of  the  boat  and  barges  and  enforce  such  measures  as  may  be  necessary 
to  prevent  any  spread  thereof  to  the  shore  at  any  point  in  the  valley.  Tou  are  intrusted 
with  the  widest  discretion  in  the  construction  and  fulfillment  of  this  order. 

Engage  another  pilot  in  addition  to  Captain  Thompson,  and  two  engineers,  together 
with  such  other  persons  as  may  be  necessary  to  enable  you  to  run  the  boat  night  and 
day. 

You  will  include  the  expense  of  hiring  all  these  persons  (other  than  those  borne  on 
the  regular  pay-roll  of  the  boat)  in  your  traveling-expense  account,  as  well  also  as 
any  />ther  expenditures  you  may  find  it  necessary  to  make  in  the  prosecution  of  this 
duty. 

If  it  becomes  necessary  to  take  the  Raven  back  to  the  Vicksburg  station,  yon  will  re- 
main there  long  enough  to  assist  Dr.  Rice  in  getting  the  quarantine  equipment  of  the 
station  on  a  proper  footing,  and  will  correspond  fully  and  promptly  with  this  office 
both  by  mail  and  wire. 

As  soon  as  possible  you  will  return  to  Memphis,  reporting  in  person  to  this  office. 

Very  respectfully,  

R.  W.  MITCHELL, 
Member  N.  B.  H.  and  Director  River  Inspection  Service. 

Dr.  F.  W.  Reilly. 

Inspector  National  Board  of  Health,  Memphis,  Tenn. 

The  weekly  report  of  inspections  at  New  Orleans,  received  the  next  day,  August 
30,  notes  that  one  of  the  barges  of  the  Raven  had  lain  alongside  a  Spanish  steamer, 
the  Yruzac  Bat,  delivering  wheat;  and  as  this  vessel  had  already  been  the  subject  of 
correspondence  between  the  director  and  the  Louisiana  State  board  of  health  (on  ac- 
count of  her  discharging  upon  the  New  Orleans  levee  ballast  taken  in  at  Havana,  an 
infected  port),  additional  importance  was  thus  attached  to  Inspector  Rice's  action. 

The  Raven  was  met  and  boarded  about  midnight  of  August  30,  nearly  opposite  Lake 
Washington,  Mississippi,  some  300  miles  below  Mempnis  and  less  than  100  miles  from 
Vicksburg.  Two  of  her  crew  were  reported  sick,  but  upon  examination  one  was  pro- 
nounced a  malingerer  and  the  other  was  found  to  be  suffering  from  well-marked 
quotidian  intermittent  fever.  The  boat  and  barges  were  found  in  good  sanitary 
condition,  and  she  was  allowed  to  proceed  upon  ner  voyage,  with  instructions  to 
report  at  the  Memphis  inspection  station  for  further  orders.  The  Benner  arrived1  at 
the  Vicksburg  Station  in  the  afternoon  of  the  31st  August,  and  during  the  night  re- 
turned to  Vicksburg,  whence  the  following  dispatches  were  at  once  transmitted 
throughout  the  valley : 

Vicksburg  Inspection  Station,  N.  B.  H., 

August  31,  1880. 

The  cases  from  the  towboat  Raven  have  been  under  continuous  observation  during 
the  past  seventy-two  hours,  and  are  now  positively  declared  not  yellow-fever  or  other 
contagious  disease. 

C.  A.  RICE,  M.  D., 
Inspector  National  Board  of  Health. 

U.  S.  Steamer  H.  H.  Benner,  N.  B.  H., 

Off  Vicksburg,  Miss.,  August  31,  1880. 

I  have  personally  examined  the  patients  from  the  towboat  Raven,  and  also  the  clin- 
ical record  of  said  patients  for  the  past  three  days,  and  fully  concur  with  Dr.  Rice  in 
the  above  declaration. 

F.  W.  REILLY,  M.  D., 

Inspection  Service. 

An  examination  of  the  clinical  record  of  these  cases  fully  justifies  Inspector  Rice  in 
his  action.  It  reveals  a  febrile  disease  of  a  single  paroxysm  of  from  sixty-eight  to 
seventy- two  hours7  duration,  and  during  which  the  temperature  rose  to  105.5°,  accom- 
panied by  a  slow  pulse  (62-72)  in  one  case,  under  observation  from  the  beginning  of 
the  attack;  the  pulse  was  92  and  temperature  105°  eighteen  hours  after  pyrexia  began, 
and  sank  to  70,  68,  62,  with  a  temperature  ranging  between  105°  and  101.2°.  For  the 
rest,  there  was  supra-orbital  headache;  severe  rachialgia;  a  white  tongue  with  red 
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edges  and  tip;  gums  very  red  and  slightly  swollen;  conjunctivae  injected.  At  the 
close  of  the  second  day's  observation,  however,  the  following  negations  warranted  the 
exclusion  of  yellow  iever  from  the  diagnosis:  No  epigastric  tenderness  or  distress;  no 
hemorrhages;  no  icterus;  neither  suppression  of  nor  albumen  in  the  urine  even  of 
the  cases  of  longest  duration  (seven  days).  It  is  probable  that  the  disease  was 
dengue,  which  had  already  assumed  epidemic  proportions  in  New  Orleans  at  the  time 
the  Raven  left  that  port. 

The  cases  were  treated  on  the  floating  hospital  wards  at  the  station,  and  during  the 
period  of  uncertainty  no  intercourse  was  allowed  with  the  shore  or  with  other  vessels. 
Notwithstanding  the  precautions  taken,  however,  and  the  commendable  reticence  of 
Inspector  Rice,  it  was  at  once  rumored  that  there  was  yellow  fever  at  the  Vicksburg 
Station  and  upon  a  tow-boat  making  her  way  up  the  river.  As  in  the  case  of  the  John 
D.  Porter,  in  the  year  1878,  from  Greenville  to  Vicksburg,  the  river  communities  were 
found  in  a  panic  of  alarm  and  organizing  "shot-gun  quarantines."  The  passage  of 
the  Benner  and  a  knowledge  of  her  errand  allayed  this  excitement,  and  the  publication 
of  the  dispatches  above  given  speedily  restored  confidence.  This  individual  service 
is  in  itself  ample  return  for  the  expenditure  on  account  of  the  sanitary  fleet. 

VERDICT  OP  THE  VALLEY  UPON  THE  SERVICE. 

With  the  view  of  ascertaining  the  estimates  of  the  value  set  upon  this  service  by 
those  most  directly  concerned  and  best  qualified  to  judge — such  estimates  to  form  the 
basis,  in  part,  of  any  recommendations  to  the  Board  by  the  director — letters  of  inquiry 
were  addressed  to  various  organizations  and  representative  citizens  soon  after  the 
close  of  the  season.  In  response  thereto  the  following  action  and  expressions  were 
obtained: 

Proceedings  of  the  Memphis  Cotton  Exchange  with  reference  to  the  protection  of  the  Public 

Health. 

At  a  called  meeting  of  the  Memphis  Cotton  Exchange,  held  this  30th  day  of  Octo- 
ber, 1880,  the  following  proceedings  were  had : 

The  members  were  called  to  order  at  3  o'clock  p.  m.  by  the  president,  D.  P. 
Hadden,  who  stated  that  the  object  was  to  consider  and  take  action  upon  a  commu- 
nication from  Dr.  R.W.  Mitchell,  the  resident  member  of  the  National  Board  of  Health, 
and  under  whose  direction  had  been  conducted  an  inspection  service  which  the  speaker 
believed  had  been  of  inestimable  value  to  Memphis  and  all  other  communities  in  the 
Mississippi  Valley  during  the  past  summer.  Without  detaining  the  members,  he 
would  call  on  the  secretary  to  read  Dr.  Mitchell's  letter,  which  is  here  appended. 

National  Board  op  Health, 
Inspection  Service,  Office  op  the  Director, 

Memphis,  Tenn.,  Octobtr  28,  1880. 

My  Dear  Sir:  Before  closing  my  final  report  upon  the  operations  of  the  river  in- 
spection service  of  the  National  Board  of  Health  for  the  season  of  1880, 1  am  desirous 
of  obtaining  a  formal  expression  of  opinion  upon  the  merits  and  usefulness  of  the  serv- 
ice, in  order  to  guide  me  in  my  recommendations  to  the  Board  as  to  its  future  policy 
upon  the  question  of  continuing  or  relinquishing  this  branch  of  its  work.  As  the 
representative  commercial  body  of  this  city,  it  seems  to  me  fitting  that  such  expres- 
sion should  be  formulated  by  the  Cotton  Exchange,  and  I  have,  therefore,  to  ask  that 
you  present  this  communication  to  its  members  at  your  early  convenience. 

It  is  simply  desired  that  the  Exchange  state,  by  resolution  or  otherwise,  whether 
the  inspection  service  has  proved  to  be  of  sufficient  value  to  the  commercial  interests 
of  Memphis  and  the  Mississippi  Valley  to  warrant  the  National  Board  of  Health  in 
maintaining  it  during  the  next  season. 
Very  respectfully, 

R.  W.  MITCHELL, 
Member  National  Board  Health,  Director  Inspection  Service, 
Sam.  M.  Gates,  Esq., 

Secretary  and  Superintendent  Memphis  Cotton  Exchange. 

#  •  #  •  «  •  • 

The  president  then  asked  the  meeting  what  its  pleasure  was  with  reference  to  Dr. 
Mitchell's  communication. 

Mr.  J.  K.  Godwin  suggested  that  the  letter  be  referred  to  a  committee,  with  instruc- 
tions to  draft  a  report  for  the  action  of  the  members,  and  made  a  motion  to  that  effect. 
The  motion  being  seconded  and  unanimously  adopted,  the  president  appointed  the 
following  gentlemen :  J.  R.  Godwin,  of  J.  R.  Godwin  &  Co. ;  H.  M.  Neely,  of  Brooks, 
Neely  &  Co. ;  Napoleon  Hill,  of  Hill,  Fontaine  &  Co. ;  J.  W.  Dillard,  of  Dillard,  Coffin 

&  Co.,  and  R.  F.  Patterson,  collector  of  internal  revenue. 

•  •  •  •  •  •  • 
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[This  committee  subsequently  reported,  tnrough  its  chairman,  Mr.  Godwin,  as  fol- 
lows:] 

To  the  Officers  and  Members  of  the  Memphis  Cotton  Exchange: 

Gentlemen:  Your  committee,  to  which  was  referred  the  communication  of  Dr.  R. 
W.  Mitchell,  asking  "that  tho  Exchange  state,  by  resolution  or  otherwise,  whether 
the  inspection  service  has  proved  to  be  of  sufficient  value  to  the  commercial  intercut* 
of  Memphis  and  tho  Mississippi  Valley  to  warrant  the  National  Board  of  Health  in 
maintaining  it  during  the  next  season,"  beg  leave  to  offer  the  following  preamble  and 
resolutions  for  tho  consideration  and  action  of  the  Exchange : 

Whereas  tho  Mississippi  Valley  has  within  tho  past  seven  years  been  afflicted  with 
repeated  epidemic  visitations  of  yellow  fever,  which  have  caused  an  appalling  loss  of 
life,  incalculable  suffering,  and  severe,  if  not  irreparable,  injury  to  material  intend: 
and 

Whereas  during  the  past  critical  period  of  1880  there  has  been  maintained  by  the 
National  Board  of  Health  an  inspection  service  throughout  the  valley,  from  NVw 
Orleans  to  Cairo,  which  has  preserved  confidence,  and  so  prevented  panic  and  "shot- 
gun quarantines,"  and  consequent  interruption  of  business  and  commercial  intercourse; 
and 

Whereas  it  is  manifestly  impracticable  for  the  States  or  for  communities,  of  them- 
selves, to  maintain  this  service,  which,  to  be  efficient,  must  be  free  from  local  intin- 
ences  and  uniform  in  its  operations  beyond  State  boundaries;  and 

Whereas  we  believe  such  service  to  be  essential  to  tho  protection  of  the  public 
health  of  this  region,  and  especially  to  the  prevention  of  the  introduction  and  spread 
of  yellow  fever ;  Therefore,  be  it 

Resolved,  That  the  Memphis  Cotton  Exchange  recognizes  in  the  National  Board  of 
Health  an  agency  whose  beneficent  services  to  the  whole  Mississippi  Valley  cannot  be 
overestimated,  and  which  it  is  the  duty  of  tho  general  government  to  foster  and 
maintain. 

Resolved.  That  the  inspection  service  of  the  said  National  Board  of  Health  as  con- 
ducted during  the  pa«t  season  merits  the  unqualified  approbation  of  every  merchaut, 
taxpayer,  and  citizen  in  the  valley,  to  each  and  every  one  of  whom  it  has  been  of 
direct  personal  benefit.  , 

Resolved,  That  the  National  Board  of  Health  be,  and  it  hereby  is,  earnestly  requested 
to  continue  said  inspection  service,  and  to  establish  and  promote  such  other  methods 
of  sanitary  work  as  may  tend  to  redeem  the  Mississippi  Valley  from  the  scourge  of 
epidemic  diseases. 

Resolved,  That  the  secretary  of  the  Exchange  be,  and  he  hereby  is,  directed  to  pre- 
pare for  the  signatures  of  members  and  others  a  suitable  memorial  to  Congress  setting 
forth  the  substance  of  this  preamble  and  resolutions,  and  asking  for  such  legislation 
as  may  be  necessary  to  make  said  inspection  service  permanent,  to  enlarge  its  scope, 
and  to  increase  its  efficiency. 

Resolved,,  That  the  Secretary  be,  and  he  hereby  is,  instructed  to  transmit  a  copy  of 
the  proceedings  of  this  meeting  to  each  Senator  and  Representative  in  Congress  from 
the  Mississippi  Valley  States,  and  to  the  various  cotton  exchanges,  chambers  of  com- 
merce, boards  of  trade,  and  kindred  organizations  in  the  same  region. 

J.  R.  GODWIN,  Chairman. 
H.  M.  NEELY. 
NAPOLEON  HILL. 
JOHN  W.  DILLARD. 
R.  F.  PATTERSON. 

The  report  of  the  committee  having  been  received,  it  was  moved  and  seconded  that 
the  preamble  and  resolutions  be  adopted  as  expressing  the  views  of  the  members  of 
the  Memphis  Cotton  Exchange.  Tho  motion  was  carried  unanimously,  and  the  sec- 
retary was  instructed  to  take  such  action  as  might  be  necessary  to  inform  the  specified 
individuals  and  organizations  and  to  secure  concert  of  action  throughout  the  valley. 

DAVID  P.  HADDEN, 

President. 
Sam.  M.  Gates, 

Secretary  and  Superintendent. 

Similar  action  was  taken  by  kindred  bodies  in  Little  Rock,  Ark.,  Shreveport,  La., 
Vicksburg,  Miss.,  and  elsewhere. 
The  following  correspondence  is  also  submitted : 

National  Board  of  Health, 
Inspection  Service,  Office  of  the  Director, 

Memphis,  Tenn.,  October  28,  18c*0. 

Dear  Sir  :  Will  you  be  good  enough  to  favor  me  with  your  views  as  to  the  utility 
of  the  inspection  service  of  the  National  Board  of  Health,  stating  whether,  in  your 
opinion,  it  has  proved  to  be  of  sufficient  value  to  commercial  and  railroad  interests  to 
warrant  the  Board  in  continuing  it  during  another  season  f 
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I  shall  bo  largely  guided  by  the  judgment  of  yourself  and  other  representative  men 
in  the  valley  in  the  recommendations  which  it  is  my  duty  to  make  to  the  Board  in 
connection  with  the  report  of  the  operations  of  this  service,  which  I  am  now  about  to 
submit. 

Very  respectfully, 

R.  W.  MITCHELL, 
Member  National  Board  of  Health  and  Director  Inspection  Service, 
Maj.  M.  Burke, 

Superintendent  Mississippi  and  Tennessee  Railroad,  Memphis,  Tenn. 


Mississippi  and  Tennessee  Railroad, 

Office  of  the  Superintendent, 
Memphis,  Tennessee,  Norcmber  3, 1880. 

Sir:  Your  letter  of  the  28th  ultimo,  asking  whether,  in  my  judgment,  the  inspection 
service  of  the  National  Board  of  Health  has  ueenof  sufficient  value  to  commercial  and 
railroad  interests  to  warrant  its  further  continuance,  was  received  while  I  was  engaged 
in  completing  my  annual  report  to  the  stockholders  of  the  Mississippi  and  Tennessee 
Railroad.  I  nave  deferred  answer  until  I  could  furnish  some  figures  to  sustain  my 
opinion. 

I  knew,  in  a  general  way,  as  I  suppose  all  railroad  men  south  of  Saint  Louis  and 
west  of  Chattanooga  know,  that  the  confidence  felt  through  the  Mississippi  Valley  in  the 
supervision  and  certificate  system  of  the  National  Board  of  Health  had  been  of  signal 
benefit  in  preventing  panic  and  local  quarantine  on  several  occasions  during  the  past 
summer,  particularly  in  July  last,  when  the  Excelsior  cases  occurred  in  New  Orleans, 
just  about  the  time  of  the  anniversary  of  the  Memphis  outbreak  of  yellow  fever  in 
1879,  and  when  every  one  in  the  Mississippi  Valley  was  more  or  less  apprehensive,  and 
it  would  have  been  very  easy  to  create  a  costly  panic.  At  that  time  Grenada,  the 
southern  terminus  of  our  road,  and  which  suffered  sosoverely  in  1878,  prepared  at  once 
to  enforce  a  local  quarantine,  and  would  undoubtedly  have  done  so  but  for  the  measures 
instituted  by  the  National  Board  of  Health.  Quarantines  are  catching,  and  if  Grenada 
had  started  one,  the  probability  is  that  other  places  would  have  followed  suit.  The 
railroads  know;  to  their  cost,  what  such  quarantines  mean,  and  I  believe  it  was  the 
settled  determination  of  some  of  the  most  important  roads,  in  the  event  of  their  es- 
tablishment as  in  1878-,79,  to  run  their  engines  into  the  yard,  and  not  turn  a  wheel 
until  the  people  had  come  to  their  senses. 

Fortunately,  no  such  emergencv  has  arisen  during  the  past  year,  and  the  following 
table  and  figures  will  show  the  difference  in  the  results  to  this  road : 

Comparative  statement  of  the  business  of  the  Mississippi  and  Tennessee  Railroad  for  the  years 

ending  September  30,  1879  and  1880,  respectively. 


Cotton  transportation. 


Shipments  from  local  stations  to  Memphis 

Shipments  from  local  stations  to  New  Orleans 

Total  local  cotton 

Received  nt  Memphis  from  line  of  Chicago,  Saint  Lonis  and  New  Orleans 

Kailroad 

Forwarded  from  Memphis  to  New  Orleans 

Total  number  bales  transported 


1880. 


Bales. 
62, 919 
23,292 


76, 211 


1,306 
95,344 


1879, 


Bates. 
49, 170 
13,209 


62,379 


750 
38,879 


172,861  I  102,008 


Increase. 


3,749 
10,083 


13,832 

556 
56,465 


70,853 


It  would  be  misleading  to  attribute  all  of  this  increase  to  any  one  cause,  and  it 
would  be  manifestly  improper  to  compare  1879  with  1880  in  order  to  determine  the 
value  of  the  inspection  service,  since  in  the  former  year  Memphis  was  still  closed  by- 
quarantine  during  the  early  part  of  the  cotton-shipping  season,  and  the  injnry  to  our 
business  was  due  to  this  cause  and  to  the  yellow  fever  in  the  city.  Excluding  Mem- 
phis on  this  account,  and  comparing  only  the  local  stations  which  were  not  affected 
oy  these  conditions,  it  will  be  seen  that  the  increase  of  1880  over  1879  is  -f  76  per 
cent.,  and  a  very  large  share  of  this  increase  is  undoubtedly  due  to  the  general  sense 
of  confidence  which  people  had  come  to  feel  in  the  inspection  service  in  1880,  and 
which  thus  preserved  intercourse  and  traffic  from  interruption  in  that  year.  The 
service  was  too  incomplete  and  too  novel  in  1879  to  inspire  this  confidence,  and  as  a 
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consequence  every  town  and  village  and  railroad-crossing  ran  an  independent  quaran- 
tine of  its  own,  in  the  face  of  which  it  was  almost  impossible  to  ran  a  railroad  train. 
This  opinion  is  still  further  strengthened  by  comparisons  of  the  passenger  earnings 
and  the  freight  earnings  for  the  two  years.  Still  excluding  Memphis,  for  the  reasons 
above  given,  the  increase  of  our  passenger  earnings  in  1880  over  1879  will  be  seen  to 
amount  to  -f  68  per  cent.  (See  Table  No.  3,  Annual  Report.)  The  freight  earnings 
for  local  stations  outside  of  Memphis  nearly  doubled  in  1880  those  of  1879,  the  increase 
being  97.7  per  cent.    (See  Table  No.  6,  Annual  Report.) 

I  do  not  know  that  anything  which  1  could  say  would  add  to  the  value  of  the  testi- 
mony of  these  figures.  But  I  have  no  hesitation  in  asserting  that  I  believe  it  to  be 
the  duty  of  the  National  Board  of  Health  to  continue  its  inspection  service,  not  onlv 
next  season,  but  every  season,  until  the  valley  is  no  longer  liable  to  be  visited  by  yel- 
low fever.  This  assertion,  I  think,  expresses  the  opinion  of  every  railroad  manager 
with  whom  1  am  acquainted. 
Very  respectfully, 

M.  BURKE, 
General  Superintendent 
R.  W.  Mitchell, 

Director  of  Inspection  Service,  National  Board  of  Health,  Memphis,  Tens. 

National  Board  of  Health— Inspection  Service, 

Office  of  the  Director, 

Memphis,  Jean.,  October  28, 1880. 

Sir  :  Before  closing  my  final  report  of  the  river  inspection  service  of  the  National 
Board  of  Health  for  the  season  of  1880, 1  would  be  glad  to  have  an  expression  of  opin- 
ion from  you  on  the  following  points : 

1.  Has  the  service  been  of  any  advantage  or  benefit  to  you  and  the  interests  yon 
represent  T    If  so,  please  state,  briefly,  in  what  respect. 

2.  Is  it  desirable,  simply  for  business  considerations  and  aside  from  the  health  ques- 
tion, that  the  sorv  ice  bo  continued  another  year  f 

Very  respectfully, 

R.  W.  MITCHELL, 
Member  National  Board  of  Health  and  Director  Inspection  Service, 

Capt.  Ad.  Storm, 

Superintendent  Memphis  and  Saint  Louis  Packet  Company,  Memphis,  Tenn, 

Office  of  Saint  Louis  and  Vicksburg  Anchor  Line, 

Memphis  Agency, 
Memphis,  November  1,  1880. 

Sir  :  Your  favor  of  the  28th  October  was  duly  received.  In  replv  I  would  say  that  a 
continuation  of  the  river  inspection  service,  as  conducted  by  yon  during  the  post  summer, 
is  highly  desirable,  because  its  operations  preserve  confidence  along  the  river  and  pre- 
vent local  quarantine  orders,  which  have  been  the  cause  of  serious  losses,  both  to 
steamboatmen  and  shippers,  in  the  past. 

Such  regulations  as  it  is  necessary  to  enforce  for  the  protection  of  the  public  health, 
being  uniform  under  your  service,  we  find  it  easy  to  comply  with  them,  since  we  know 
what  is  expected,  and  can  govern  ourselves  accordingly. 

Formerly  we  very  often  learned  of  the  regulations  of  a  town  only  when  the  boat 
arrived  at  it  and  was  met  with  a  board  of  health  order  forbidding  her  to  put  off  freight 
or  passengers. 

It  was  a  ruinous  condition  of  affairs  for  all  concerned,  and  I  hopej  in  the  interest  of 
the  line  I  represent,  that  your  inspection  service  will  be  continued,  in  order  to  prevent 
a  return  to  the  old  way. 

Though  there  has  been  no  yellow  fever  to  speak  of  this  year  it  would  have  been 
very  easy  to  get  up  a  panic,  which  would  have  shut  out  our  boats  from  many  places 
during  the  summer  mouths.  I  know  that  Cairo  and  some  other  towns  would  have 
•quarantined  against  us  if  it  had  not  been  for  the  inspection  certificates  of  your  Na- 
tional Board. 

I  think  we  only  escaped  a  panic  on  account  of  the  towboat  Raven  by  your  prompt 
and  decided  action  in  sending  the  Benner  down  to  intercept  her. 

In  what  I  have  written  I  think  I  represent  the  sentiments  of  all  those  interested  in 
steamboat lug  on  the  Mississippi  River.  Hoping  that  you  will  continue  your  inspec- 
tions in  the  future,  I  remain,  very  truly  yours, 

ADRIANCE  STORM, 
Superintendent. 

Dr.  R.  W.  Mitchell,  Memphis,  Tenn. 
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CoL  J.  C.  Clarke,  vice-president  of  the  Cincinnati,  Saint  Louis  and  New  Orleans 
and  of  the  Illinois  Central  railroads,  replied  as  follows : 

Chicago,  Saint  Louis  and  New  Orleans  Railroad  Company, 
Office  of  the  Vice-President  and  General  Manager, 

New  Orleans,  November  10,  1880. 

My  Dear  Sir  :  I  do  not  hesitate  to  say  that  in  my  opinion  the  National  Board  of 
Health,  through  its  efforts  and  organization,  has  rendered  important  henehts  to  the 
people  of  the  Mississippi  Valley  by  providing  the  means  to  arrest  the  spread  of  infec- 
tious and  contagious  diseases,  ana  so  prev  outing  panic  and  unnecessary  interruption 
to  commercial  intercourse.  It  would  bo  a  calamity  to  have  New  Orleaus,  Vicksburg, 
Memphis,  and  the  whole  Mississippi  Valley  deprived  of  the  efficient  aid  and  services 
of  the  National  Board  of  Health,  its  inspection  system,  and  information  and  recom- 
mendations concerning  sanitary  regulations. 
Very  truly  yours, 

J.  C.  CLARKE, 
Vice-President  and  General  Manager, 
Dr.  R.  W.  Mitchell,  Memphis,  Tenn. 

F.  de  Funiak,  general  manager  of  the  Louisville  and  Nashville,  and  Nashvillo, 
Chatanooga  and  Saint  Louis  railway  companies,  hopes  that  "the  Board  will  keep  on 
with  the  good  work  it  has  engaged  in." 

D.  W.  C.  Rowland,  general  superintendent  of  transportation  of  the  Louisville  and 
Nashville  Railroad,  writes:  "My  opinion  was  lately  asked  upon  this  subject,  and  I 
replied  that  I  did  not  think  it  good  to  relax  any  work  that  was  set  in  motion  against 
the  yellow  fever, at  least  until  we  are  a  great  deal  further  from  the  epidemic  than  now. 
We  are  all  apt  to  forget  these  thiugs  and  relax  vigilance  as  soon  as  the  immediate 
danger  is  past.    I  would  by  all  means  keep  the  inspection  service  alive." 

J.  T.  Harahan,  superintendent  Memphis  division  Louisville  and  Nashville  Railroad, 
says:  "I  am  decidedly  of  tho  opinion  that  the  work  laid  out  and  carried  forward  this 
year  by  the  National  Board  of  Health  should  not  be  stopped,  but  should  by  all  means 
De  continued.  *  *  *  As  far  as  this  road  is  concerned,  the  National  Board  rendered 
valuable  assistance  in  keeping  up  communication  with  Memphis,  and  the  inspection 
system  was  of  great  benefit  to  the  commercial  and  railroad  interests  which  this  line 
serves." 

John  A.  Grant,  general  superintendent  of  the  Memphis  and  Charleston,  writes: 
"My  own  opinion  is  that  the  inspection  service  should  be  continued,  even  if  there  are 
doubts  as  to  its  necessity,  as  it  is  certain  that  if  there  is  an  error  it  is  on  the  right  side." 

Among  other  expressions  is  the  following  from  representatives  of  the  principal  coal 
merchants  and  packet  companies  of  Pittsburg,  Pa.: 

•'  The  undersigned,  owning  and  representing  coal  interests,  steamboats,  and  tow  boats 
plying  on  the  White,  Arkansas,  Ohio,  and  Mississippi  Rivers;  and  whose  business  in 
former  years  has  been  seriously  injured  by  yellow  fever,  consider  the  inspection  serv- 
ice of  the  National  Board  of  Health  invaluable,  and  under  the  regulations  of  this 
year  it  has  been  so  ably  managed  as  to  avoid  all  the  trouble  and  delay  of  former  years 
when  local  boards  had  control.  Wo  believe  the  service  necessary  for  the  health  and 
prosperity  of  the  Ohio  and  Mississippi  valleys,  and  earnestly  pray  for  a  continuance 
of  it." 

Signed  by  A.  J.  McConnell,  for  Saint  Louis  and  Huntington  Packet  Company ;  James 
Rees,  Duquesne Engine  Works;  J.  T.  Stockdale.  superintendent  Pittsburgh  and  Cin- 
cinnati Line;  R.  C.  Gray,  Gray's  Iron  Line;  Jolin  A.  Wood  &  Son;  G.  J.  Grammer, 
superintendent  Evansville  and  Cairo  Packet  Company :  O'Neill  &  Co.:  W.  J.  A.  Ken- 
nedy, secretary  Cumberland  Tow  boat  Company  ;  Joseph  A.  Stone,  for  Coal  Valley  Coal 
Company;  W/H.  Brown,  by  Harry  Brown;  Joseph  Walton  &,  Co.;  Simpson,  Horner  & 
Sons. 

From  Vicksburg,  Capt.  E.  C.  Carroll  writes:  "I  represent  here  three  important 
lines  of  steamers,  viz,  the  Saint  Louis  and  Vicksburg  Anchor  line,  the  New  Orleans 
Anchor  line,  and  tho  Parisot  line  of  Yazoo  and  Suntlower  River  boats,  and  think  the 
service  established  by  the  National  Board  of  Health  has  been  of  incalculable  benefit  to 
all.  It  seems  to  meet  a  serious  want  in  properly  caring  for  the  sick  and  preventing 
excitement  and  alarm  over  suspicious  cases.  In  a  business  point  of  view,  its  value 
and  usefulness  are  obvious,  and  1  heartily  recommend  that  the  service  be  continued." 

Similar  letters  have  been  received  from  John  N.  Harbin,  superintendent  Momphis 
and  Pino  Bluff  mail  line;  J.  D.  Randall,  superintendent  Memphis  and  Saint  Francis 
River  United  States  mail  line ;  James  O'Neal,  superintendent  New  Orleans  Anchor  lino, 
Saint  Louis;  James  H.  Pepper,  master  James  Howard;  H.  W.  Brolaski,  master  John 
B.  Maude ;  E.  C.  Postal,  master  Hard  Cash  ;  J.  C.  Coghill,  master  Belle  of  Shreveport ; 
Stack  S.  Lee,  master  James  Lee ;  Thomas  L.  Davidson,  master  Centennial ;  J.  W. 
Bryan,  master  Commonwealth ;  Alex.  M.  Halliday,  master  Paris  C.  Brown;  George 
Malone,  master  Coahoma ;  Mark  R.  Cheek,  master  Dean  Adams ;  Ed.  Nowlaud,  master 
Katie  Hooper ;  J.  C.  McCord,  master  Gold  Dust ;  Albert  Stein,  master  Charles  Morgan, 
and  others. 
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From  Saint  Louis :  John  A.  Scudder,  president  Anchor  lines ;  H.  Lowrey,  president 
Saiat  Louis  and  New  Orleans  Transportation  Company;  Henry  C.  Haarstick,  vice-pna- 
ident  Mississippi  Valley  Transportation  Company;  John  P.  Keiser,  superintendent  Vicka- 
burg  Anchor  line ;  James  O'Neal,  superintendent  New  Orleans  Anchor  line. 

Following  is  the  text  of  the  memorial  prepared  and  circulated  by  the  Memphii 
Cotton  Exchange : 

MEMORIAL. 

To  th.    %enate  and  House  of  Representatives  of  the  United  States  : 

We,  the  subscribers,  citizens  of  the  United  States,  and  residents  of ,  in  the 

county  of ,  and  State  of ,  do  respectfully  represent,  that 

Whereas  the  Mississippi  Valley  has  been  repeatedly  afflicted  with  visitations  of  epi- 
demic yellow  fever,  which  have  not  only  caused  great  loss  of  life,  bodily  and  mental 
suffering,  and  destruction  of  material  interests  in  the  region  aforesaid,  but  have  also 
injuriously  affected  the  country  at  large,  so  that  the  evil  is  a  national  one,  and  as  each 
comes  within  the  purview  of  the  national  Congress ;  and 

Whereas  duriLg  the  past  dangerous  season  of  1880  there  has  been  maintained  by 
the  National  Boad  of  Health  an  inspection  service  of  sanitary  supervision  throughout 
the  valley  from  New  Orleans  to  Cairo,  which  operates  to  prevent  the  introduction  and 
spread  of  epidemic,  contagious  and  infectious  diseases,  and,  during  the  pas*  critical 
season,  has  preserved  conlidence  and  prevented  panic  and  "  shotgun  quarantines," 
with  their  consequent  interruption  of  business  and  commercial  intercourse ;  and 

Whereas  it  is  manifestly  impracticable  for  the  States  or  for  communities  of  themselves 
to  maintain  this  service,  which,  to  be  efficient,  must  be  free  from  local  influences  and 
uniform  in  its  operations  without  regard  to  State  boundaries;  and 

Whereas  we  believe  such  service  to  be  essential  to  the  protection  of  the  public 
health  of  this  region,  and  especially  to  the  prevention  of  the  introduction  and  spread 
of  yellow  fever : 

Therefore  we,  yonr  petitioners,  do  earnestly  pray  for  such  legislation  as  in  the  wia- 
dom  aud  discretion  of  your  honorable  body  may  be  deemed  necessary  to  make  said 
inspection  service  permanent,  to  enlarge  its  scope,  and  to  increase  its  efficiency. 

This  has  been  signed  by  the  president  of  the  Merchant's  Exchange  of  Saint  Louis, 
the  officers  of  all  the  Saint  Louis  transportation  companies,  public  officials  and  rep- 
resentative citizens  of  that  city ;  by  the  officers  of  the  Cotton  Exchange  and  represent- 
ative citizms  of  Memphis ;  by  merchants,  bankers,  railroad  and  river  men,  and  others 
of  Cairo ;  by  the  officers  and  members  of  the  Cotton  Exchange  and  the  mayor  and  other 
officials  of  Little  Rock ;  by  the  governor  and  every  State  official  of  Arkansas ;  and  by 
similar  representative  citizens  in  Vicksburg,  Shreveport,  and  many  other  places. 

The  memorials  signed  in  Memphis  have  already  been  forwarded  to  Congress  with 
the  following  letter : 

Dear  Sir  :  The  accompanyh^  memorials  are  the  result  of  a  meeting  of  the  Mem- 
phis Cotton  Exchange,  held  October  SO,  1880,  and  a  report  of  which  will  be  found  ?n 
the  inclosed  pamphlet.  Similar  memorials  from  Shreveport,  Vicksburg,  Natchez,  and 
else  ,/u ere  will,  I  am  informed,  be  forwarded  from  those  places  to  other  members  of 
Con«;;:v*s.  I  take  the  liberty  of  sending  these  to  you  as  tie  representative  of  a  State 
and  community  directly  and  vitally  interested  in  the  subject-matter  of  the  petition. 
From  such  acquaintance  as  I  have  with  your  public  career,  I  believe  you  will  will- 
ingly lend  your  influence  and  good  offices  to  promote  the  object  of  the  memorialists. 
Just  what  legislation  may  be  needed  in  the  premises  it  is  not  undertaken  to  say.  Your 
position  -,nd  opportunities  will  enablo  you  to  decide  this.  All  that  we,  as  citi- 
zens of  the  great  valley,  ask  is  that  an  agency  which  has  preserved  conlidence  and 
prevented  needless  interruption  of  business  during  the  past  year  may  be  continued  in 
the  future.  That  this  is  asked  as  directly  in  the  interest  of  Sew  Orleans  and 
Lc'iisiana  a*  of  any  other  city  or  State  in  the  valley,  it  is  hird^v  necessary  to  say. 
I  am,  eir,  vsry  respectfully, 

!>aTTD  P.  HADDEN, 
President  M*+$iie  Cotton  Exchange. 
Hon.  Randall  L.  Gibson,  M.  C, 

Washington.  P,  f* 

In  view  of  the  action  taKen  Dy  the  several  ^odiea  hereinbefore  set  forth,  and  the 
great  service  rendered  to  the  commerce  of  the  Mississippi  Valley,  I  respectfully  sub- 
mit the  following  recom.  endations: 

1.  That  the  Mississippi  River  inspection  service  of  the  National  B.*rd  of  Ileal  th  be 
continued — inspections  to  begin  promptly  on  the  1st  day  of  May,  and  to  be  maintained 
during  the  summer  and  autumn  until  there  is  no  longer  danger  of  an  epidemic  spread 
of  yellow  fever. 
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2.  That  the  service  be  extended  and  made  continuous,  under  one  supervision,  from 
Cairo,  111.,  to  the  Gulf. 

3.  That  a  fully-equipped  inspection  station  be  established  and  maintained  at  a  suit- 
able point  on  the  Mississippi  below  New  Orleans,  and  as  near  the  month  of  the  river 
as  practicable.  Such  station  could,  probably,  be  made  legally  operative  only  through 
the  invitation  and  by  the  proper  action  of  the  Louisiana  State  board  of  health ;  but 
it  is  understood  that  such  invitation  and  action  are  already  contemplated,  and  that 
the  Mississippi  quarantine  station  of  that  board  may  be  converted  into  a  station  of 
inspection  only — infected  ships  not  to  be  retained  in  the  river,  but  to  be  sent  to  Ship 
Island  for  treatment.  In  the  equipment  of  this  station,  therefore,  there  should  be 
provided  a  powerful  sea-going  tow  boat,  capable  of  handling  any  infected  vessel  and 
towing  her  to  the  Ship  Island  quarantine  station.  Failing  the  necessary  action  by 
the  Louisiana  State  board,  it  is  then  recommended — 

4.  That  a  service  of  observation  be  maintained  on  the  river  between  New  Orleans 
and  Port  Eads  by  means  of  a  suitable  patrol-boat  in  charge  of  a  vigilant  inspector, 
whose  duty  it  should  bo  to  promptly  notify  the  National  Board  and  the  various  State 
and  municipal  boards  in  the  valley  above  Now  Orleans  of  threatened  danger  from  in- 
fected vessels  or  other  sources.  For  this  stir  vice  there  is  already  sufficient  legal  au- 
thority in  the  action  and  attitude  of  the  State  and  municipal  boards  of  Mississippi, 
Tennessee,  Arkansas,  Kentucky,  and  Illinois. 

5.  That  inspectors  for  duty  in  this  service  be  hereafter  appointed  only  after  proper 
examination.  Inspectors  to  be  continued  on  reduced  pay  when  not  on  active  duty. 
(It  is  believed  that  desirable  officers  can  be  permanently  secured  if  it  were  understood 
t  lat  the  minimum  rate  of  pay  would  be,  say,  $2U0  per  month  for  six  months  of  active 
service,  and  $100  per  month  when  not  on  active  duty.) 

6.  That  substantial  aud  suitably-equipped  hospital-floats  be  provided  for  each  sta- 
tion for  the  care  and  isolation  of  those  suffering  with  infectious  or  contagious  diseases, 
or  suspected  of  being  so  affected. 

7.  Tnat  ready-made,  portable  frame  huts  or  housed  be  provided  for  the  shelter  of 
the  inspectors  and  employe's  at  the  stations  where  there  are  no  suitable  structures 
otherwise  provided — this  in  order  to  preserve  the  health  and  working  efficiency  of  the 
force. 

8.  That  the  sum  of  $75,000,  or  so  much  thereof  as  may  be  necessary,  be  appropriated 
for  the  maintenance  of  said  service  and  for  the  purposes  above  «•*  forth. 

All  of  which  is  respectfully  submitted. 

R.  W.  MITCHELL, 
Member  National  Board  of  Health, 
Dr.  T.  J.  Turkish, 

Secretary  National  Board  of  Health,  Washington,  D.  C. 
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